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But the qualities of • a great ftatefman are not 
thofe alone by which you have rendered yourfelf il- 
luftrious. "Ine virtues of private lif^^^no lefs ann- 
ate and adorn yoin-whple behavior, and* add a new 
dignity to the high ftation to which your merit has 
raifcd you. Affebility, complacency of manners, 
and, above all, an exte;niive humamty and benevo- 
lence, -which takes plcafure in doing good, are dis- 
tinguifhing parts of your charafter, and have con- 
tributed no lefs than your other extraordinary en- 
dowments, to that univerfal acknowledgement which 
is paid you by your country. 

That you may long live to be an ornamejit and 
"JSlefSng to the nation, and to enjoy the pleafure 
which arifes from a confcioufnefs of the efteem and 
approbation of all gooSi men, is the fincere and heai'^ 
ty prayer of, 

2r<puf most obliged J and most ohedieni^ 
Humble Servant^ 

m, 2:)tt«can» 
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3(ntroiiuction. 

Sec* lmm*»Iinportance of the Knowledge of Oursehes* ] 

OF all the human sciences, that concerning man is 
certainly the most worthy of man, and the most 
necessary part of knowledge. We find ourselves in this 
world surrounded with- a variety of objects : we have 
powers and faculties fitted to deal with them, ana are 
happy or miserable in proportion as we know how to 
frame a right judgment of things, anoshape our actions 
agreeably to the circumstances in which we are placed* 
No study, therefore, is more important than that which • 
introduces us to the knowledge of ourselves. Hereby 
we become acquainted with the extent and capacity o£ 
the human mind ; and learning to distinguish what ob- 
jects it is suited to, and in what manner it must proceed 
. m order to compass its ends, we arrive by degrees, at 
that justness and truth of understanding, which is th(t 
great perft^ion of a rational being. 
Sec. lL,;Different gradations of Perfection in ThingSm 
If we look attentively into things, and survey them 
in their full extent, we see them rising one above ano- 
ther in various degrees of eminence. Among the ina« 
nimate parts of matter, some exhibit nothing worthy 
our attention : their parts ^eem as it were jumbled 
together by mere chance, nor can we discover any beau- 
ty, order, or regularity in their composition. In other?^ 
we' discern the finest arrangement, and a certain ele* 
^nce of contexture, that makes us affix to them a no« 
tion of worth and excellence. Thus metals, and pre- 
cious st^^s, are conceived as far surpassing those un- 
formed masses of earth, that lie every where exposed 
to view. If we trace nature onward, and pursue her 
through the vegetable and animal kingdoms, we find 
her still multiplying her perfections, and rising, by a 
just gradation, from mere mechanism to perception^ 
%xA from perception, in all its various degrees, to reft* 
son and understanding. 
Se€* lll.0%»UsefuIttess of Culture^ 4ind particularly of 

the Study of Lqgic. 
" Bat though re^on be the boanaur^ \>y ^\^0(i tsC4.^>» 

A % 
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distinguished from the other creatures that surrounJ/)/ 
yet we are far from finding it the same in all* Nor is tl 
inequality to be "wholly ascribed to the original riiTi, 
of men's minds, or the difference of their natural ^ 
dowments. For if we look abroad into the several 
tions of the world, some are over*run with ignorance ^ ^^ 
barbarity ; others flourish in learning and the scienc^^ . 
and what is yet more remarkable, the same people h^y^ 
in different ages, been distinguished by these very op- 
posite characters* It is therefore by culture, and a due 
application of the powers of our minds, that we increase 
their capacity, and carry human reason to perfection* 
Where this method is followed, knowledge and strength 
of understanding never fail to ensue j where it is neg^ 
lected, we remain ignorant of our own worth ; and 
those latent qualities of the soul, by which she is fitted 
to survey this vast fabric of the world, to scan the hea- 
vens, and search into the causes of things, lie buried in 
clarkness and obscurity* No part of knowledge, there- 
fore, yields a fairer prospept of improvement, than 
that which takes account of the understanding, exa- 
inines its powers and faculties, and shews, the ways by 
"which it comes to attain its various notions of things. 
This is properly the design of Logic^ which may be just- 
ly stiled the history of the human mind, inasmuch as it^ 
traces the progress of our knowledge, from our firsi 
and simple perceptions, through all their different cora« 
binations, and all those numerous deductions that result 
from variously comparing them one with another. It is 
thus that we are' let into the natural frame and context 
ture of our own minds, and learn in what manner wq 
•ught to conduct our thoughts, in order to arrive ai 
truth) and avoid error. We see bow to build one dis^ 
covery upon another, and, by preserving the. chain of 
reasonings uniform and unbroken, to pursue the rela* 
tions of things through all their labyrinths apd wind- 
ing^, and at length' exhibit tbem to the view of the soul^ 
;|Htb all the advantages 6f light' and convictiop. , 

Sec« IV.^.Optrations of the JUintU ■■'■ 

Bttt as the uAderstanding) in aekancipg from pue 
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part of knowledge to another, proceeds hyrZ jiut grai«> 

dation) and exerts various actS} according to the di§er« 

€nt progress it has madev. logicians have been careful 

to note these several .steps, and have distinguished them 

in their writings by the name of. the operations of the 

mind* These they make four in number, and agreeably 

to that have divided the whole system of logic into four 

parts, in which these acts are severally explained, and 

the conduct and procedure of the mind, in its different 

stages of improvement, regulated by proper rules and 

observations* Now, in order to judge how far logicians 

bave followed nature, in this distinction of the powers 

of the understanding, let us take a short view of the 

mind, and the manner of its progress, according to the 

experience we have of it in ourselves, and see whi* 

ther thfi chain of our own thoughts will without con* 

straint lead us. • 

Sec. Y •^••Perception* 

First, then, we find ourselves surrounded with a va- 
riety of objects, which, acting differently on our senses, 
Convey distinct inipressions into the mind, and thereby 
rouse the attention and notice of the understandirtgi 
By refiectii\g, too, on what passes withrn us, we beconiie 
sensible of the operations of our own minds, and at* 
tend to them as a new set of impressions. But in all this 
there is only- bare consciousness. The mind, without 
proceeding any farther, takes notice of the impressions 
that are made upon it, and views things in order as 
they present them^selves one after another. This atten- 
tion of the understanding to the objects acting upon it, 
whereby it becomes sensible of the impressions they 
aiake, is called, by logicians, perctption ; and the no- 
tices themselves, as they exist in the mind, and are 
there treasured up to be the materials of thinking and 
knowledge, are distinguished by the name of 'idcas» 

* -Sec*. Yl.^^Judgmentf 
But the mind dojss* not always rest satisfied in the 
b^re, view and contemplation of its ideas. It is of a 
B^oft aictive and busy natuce, andlikes to be assembling; 
ttf^^l^tbi^r^ and cojnpawg them w^^Hvxibi ^s^^Vo^y^ 
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In this complicated view of things, it readily discertifi 
that some agree and others disagree, and joins or sepa* 
rates them according to this perception. Thus, upon 
Comparing the idea of two added to two, with the iden 
of four, we, at first glance, perceive their agreement^ 
asd thereupon pronounce that two and two are equal 
to four. Again, that white is not black, that five i^ less 
than seven, are truths to which we immediately assenti 
as soon as we compare those ideas together. This is the 
first and simplest act of the mind, in determining the 
relation of things^ when, by a bare attention to its 
own ideas, comparing any two of them together, it 
can at once see how far they are connected or disjoin* 
ed. The knowledge thence derived is called intuitive^ 
as requiring no pains or examination ; and the act of 
the mind assembling its ideas together, and joining or 
disjoining them, according to the result of its /ercrj%> 
tions^ is what logicians term* judjfment. 

Sec. Ylh.,» Reasonings 

Intuition affords the highest degree of certainty ; it 
breaks in with an irresistible light upon the undersand« 
ing, and leaves no room fer doubt or hesitation. GouH 
we in all cases, by thus putting two ideas togetheri 
discern immediately their agreement or ^iisagreementi 
we should be exempt from error^ and all its fatal con- 
sequences. But it so happens, that many of our ideas 
are of such'a nature, that they cannot be thus -examined 
in concert, or by s^ny immediate application one te 
another ; and then it becomes necessary to find out soise 
other ideas that will admit of this application, that by 
means of them we may discover the agreement or dis^ 
agreement we search for. Thus the mind wanting to 
know the agreement or disagreement in extent between 
two enclosed fields, which it cannot so put together as 
to discover their equaH'ty or inequality by an immedi- 
ate comparison, casts aboat for some ioteirmediate idea, 
which, by being applied first to the one, and then ta 
the other, will discover the relauon ii is in quest of* 
Accordingly it assumes some 3tated length,as a yard, 8cc» 
lAd jseasuring^the fields «iie after the other, somes bf 
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that means to the kno-wledge of the agreement or dis« 
agreement in question. The intervening ideas made use 
of on these occasions, are ciileA proofs ; and the exer- 
cise of the mind in finding them out, and' applying 
them for the discovery of the truths it is in search of, is 
•what we term reasoning* And here let it be observed, 
that the knowledge gained by reasoning is a deduction 
from our intuitive perceptions, and ultimately founded 
on them. Thus in the case before mentioned, having 
•found by measuring, that one of the fields makes three- 
score square yards, and the other only fifty-five, we 
thence conclude, that the first field is larger than the 
-second. Here the two first perceptions are plainly in- 
tuitive, and gained by an immediate application of the 
measure of a yard to the two fields, ope after another; 
The conclusion, though it produces no less certain 
knowledge, yet differs from the others in this, that it 
is not obtained by an immediate comparison of the 
ideas contained in it, one with another, but is a deduc- 
tion from the two preceding judgments, in which the 
ideas are severally compared with a third, and their 
relation thereby discovered. We see, therefore, that 
.reasoning is a much more complicated act of the 
jnind than simple judgment, and necessarily presup- 
; poses it, as being ultimately founded oh the percep- 
/ tions thence gained, and implying the various compa* 
risons of them one with another. This is the great 
exercise of the human faculties, and the chief instru^ 
ment by which we push on our discoveries, and enlarge 
our knowledge. A quickness of mind to find out in- 
termediate ideas, and apply them skilfully in determin- 
ing the relations of things, is one of the principal dis* 
tinctions among men, and that which give some so re- 
markable a superiority over others, that we are apt to 
look upon them as creatures of another species. 

Sec. WUl....Method. 

' Thus far we have traced the progress of the mind in 
thinking, and seen it rising by natural and easy steps 
from its first and simple perceptions, to the exercise 
of its tvighest'and most distinguishing f^ic^Vt^ ; \jK\. \& 
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now view it in another light, as enriched with know<« 
ledge, and stored with a variety of discovejies, acquired 
by a due application of its natural powers. It is obvi* 
ous to consider it in these circumstances, as taking a 
general survey of its whole stock of intellectual ac- 
quisitions, disposing them under certain heads and 
classes, and tying them together, according to those 
connexion^ apd dependencies it discerns between them. 
It often happens, in carrying on our enquiries from 
subject to subject, that we stumble upon unexpected 
truths, and are encountered by discoveries which our 
present train of thinking gave no prospect of bring* 
ing in our way. A man of clear apprehension, and 
distinct reason, who, after due search and examina- 
tion, has mastered any part of knowledge, and even 
made iniportanf discoveries in it, beyond what he at 
first expecttfd, will not suffer his- thoughts to lie jum- 
bled together in the same confused manner as chance 
offered theiH; he will be for combining them into a re* 
gular system, where their mutual dependence may be 
easily traced, and the parts seem to grow one out of 
another. This is that operation of the mind, known 
by the i^ame of disposition or method^ and comes in the 
last in order, according to the division of the logicianS| 
as presupposing ?ome tolerable m^easure of knowledgC|. 
before it can have an opportunity of exerting- itself in 
any extensive degree. 

Sec. IK»0»»Fercefition and JiMgment terms of a vcrj 

extensive signification* 

We see, then, that this fourfold distinction of th« 
powers of the mind, in perception, judgment, reason- 
ing, and disposition, as well as the order in which they 
are placed, have a real foundation in nature, and arise 
from the 'method and procedure of our own thoughts. 
It is true, there are many other actions and modifica^ 
tions of the understanding, besides those above men- 
tioned, as believing, doubting, assenting, Sec. but these 
are all implied in the act of reasoning, in the like man- 
ner, as comprehending, abstracting, remembering, may 
be referred to the £rst operation pf the jnind| or per- 
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ieption* This will appear more fully in the sequel^ 
when we come to handle the several parts of logic sepa- 
rately : at present we shall content ourselves with this 
general account of things ; only it seems necessary to 
observe, that perception and judgment^ in the propriety 
•f the English tongue, have a much more extensive 
signification than logicians commonly allow them. We 
not only perceive the ideas in our own minds, but we 
are said also to perceive their agreement or disagree- 
ment ; and hence arise the common phrases of intuitive 
perceptions, perceptions of truth, and of the justness 
•f arguments or proofs ; where it is manifest, that the 
word ts applied not only to our judgments, but also to 
•ixr reasonings* In a word, whatever comes under 
the view of the mind, so as to be distinctly represented 
and taken notice of, whether an idea, proposition, 
chaun of reasoning, or the order and connexion of 
things, is thereby rendered an object of perception, 
and gives employment to this first and most simple of 
our faculties* In like manner, the vfordj judgment, is 
seldom, in common discourse, confined to obvious and 
self-evident truths. It rather signifies those conjectures 
and guesses that we form, in cases which admit not of 
undoubted certainty, and where we are left to deter- 
mine by comparing the various probabilities of things* 
Thus a man of sagacity and penetration, who sees far 
into the humours and passtoris of mankind, and seldom 
mbtakes in the opinions he frames of characters and 
actions, is said to judge well, or think judiciously* For 
these reasons, it might not be improper to change the 
common names of the two first operations of the mind, 
calling the one simple apprehensiony and the other sntuim 
tion ; which two words seem better to express their na. 
ture, and the manner in which they are conversant 
about their several objects. This accuracy of distin- 
guishing, where there is any tlie least difference, is in 
a peculiar manner necessary in a treatise of logic, as it 
i» the professed design of that science, to teach us how 
to form clear and distinct notions of things, andtherfe* 
by avoid being misled by their similitude or re»em% 
Mancc. 
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SciC. X,^» ••Logic divided into Four Parts: Its UsefuU 

ness and Excellency. 
Haying thus given a general idea of the four opera* 
tlons of the niiud, and traced their connection and de- 
pendence upon one another, I would next observe, that 
in consequence of this division of the powers of the un- 
derstanding, logic is also divided into four parts, which 
tr,eat severally of these actS) and give rules and direc- 
tions for their due conduct and regulation. The ope« 
rations themselves we have from nature ; but ho.w to 
exert them justly, and employ them with advantage 
in the search of truth, is a knowledge that may be ac-. 
quired by study and observation. It is certain, that we 
meet with false reasonings as well as just. Some men 
are distinguished by an accuracy of thinking, and a 
happy talent of unravelling and throwing light upon 
the most obscure and intricate subjects. Others con- 
found the easiest speculations ; their understandings 
seem to be formed awry, and they are incapable of ei- 
ther conceiving clearly themselves, or making their- 
thoughts intelligible to others. If then we set ourseli^es 
carefully to observe what it is that makes the one suc«« 
ceed so well, and how the pthers come to miscariyy 
these remarks will furnish us with an art of the highest 
use and excellency in the conduct of life. Now this-is' 
the precise business of /(7§r/c—- to explain the nature of 
the human mind, and the proper manner of conducting, 
its several powers, in order to the attainment of truth 
and knowledge. It lays open those errors and mistakes 
we are apt through inattention to run into, and teachr 
es us how to distinguish between truth, and what car- 
ries only the appearance of it. By this means, we grow- 
acquainted with the nature and force of the* under- 
standing, see wliat things lie within its reach, where 
we may attain certainty and demonstration, and when 
we must be contented with bare probability. These 
considerations suiEciently evince the usefulness and 
benefit of this science, which ought to be established a^: 
the foundation and ground-work of all our other know- 
ledge, if we really wish to succeed in our enquiries. 
But we shall now proceed- to treat of its parts separate*^- 
I/, according to the division given of them abore* 
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Sec. l.*»mmSimpl€ Apprehension and Ideas* 

THE first thing we observe) when we take a view 
of what passes' within us) is, that we are capable 
of receiving impresstons from a variety of objects ; ^at 
distinct notices are thereby conveyed ix\tp the under* 
standing ; and that we are conscious of their being 
there. This attention of the mind to the objects acting 
upon it, is what we call simple apprehension^ and is, itt 
fact, the mind itself taking a view of things, as repre- 
sented .to it by its own cpnsciousness. It is by this 
means that we come to be furnished with all those 
ideas about which our thoughts are employed. For be« 
ing sensible of the impressions made-upon us, and ati 
tending to the perceptions they brings we can renew 
*tbem again upon occasion, even when the objects that 
first produced them are removed4f Now, our ideas are 
nothing else but these renewed represent at ions of what 
"wc have at any time perceived and felt, by means of 
which things are again brought under the view of the 
mind, and seem to have a kind of existence in it. It 
is true, we can upon many occasions combine our idea<s 
variously together, and thereby form to ourselves re- 
presentations of things that never had -an existence in 
nature, as when we fancy a centaur, or a golden moun- 
tain ; but it is still certain, that the original ideas, 
out of which these are made, are such as have been 
conveyed into the mind by some former impressions^ 

B 
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It aexxlftins thefcfcre -to enquire how. -we come by our 
£rst notions stfid perceptions of things.. . Whence does 
the understanding derive these original impressions and 
characters, which it can combine in so many different 
ways, and represent to itself under such infinite varie- 
ties ? To this I answer, that if we attend carefully to 
what passes in our minds, we shall observe two inlets of 
knowledge, from whence, as from two fountains, the un- 
derstanding is supplied-with al^ the -materials of think- 
ing. 

Sccll,*.* All our original Ideas derived either from 

S^nsatign^ 
First, outward objects, acting upon our senses, 
Touse in us a variety of perceptions, according to the 
different mannef in which they affect 'i»# it is thus, 
that we acquire ideas cf light and darkness, heat ^i4 
cold, sweet and bitter, and all tt^osci, other impressi#ns 
"which we term, sensible qualities^ This, great. source 
and inlet of knowledge, is commonly, dis^nguish^d Ijy 
the name of sensation, as comprehending all the notices 
conveyed into the mind, by impulses made upon the 
organs of sense. 
' Sec. ltL,..Or,Sefi^cp'o7if • . ^ 

But these ideas, numeroiia as ihey are, arc wholly 
derived to us from ,wi^hout : there, is therefore. ye% 
MP^hersprur^e.o^; impressions, arising from .the mind'js 
^tentionto its^owu acts^when, turning inwa-rxls upon 
ilfself, it takes a view of jhe perceptions that arc lodg- 
ed there, <^nd the various ways in which it enipl9ys it* 
self about them. For the ideas furnished by the senses^ 
give the mind an opportunity of exerting its several 
powers ; and as all our thoughts, under whatever; 
form they appear, are attended with conscious^ness, 
lience the impressions they leave, when we come to turn 
the eye of the soul upon them, enrich the understanding 
with a new set of perceptions, no less distinct than those 
conveyed inljy the senses. Thus it is ^hat we get idtas 
of thinking, doubting, believing, willing, Sec. which 
are the different acts and workings of our minds, repre- 
sented to us by our own consciousness. This second 
source of ideas is called rfjlectiori) and evidently pre;iup-. 
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ensation ; aa the impressions it furnislieB areionly 
various powers of the understanding, employed 
perceptions already in the mind. W 

;V Rise and Progress of Human Knowledgel 

se considerations, if we duly attend te them , will 
s a clear and distinct view of the natural proce** 
f the human intellect, in its advances to khow-^ 
We can liave no perception of the operatioiis 
own minds, until they are exerted ; nor can they 
rted before the understanding is furnished with 
bout which to employ them: and as these ideasj 
ve the £rst employment to our faculties, are evi- 

the perceptions of seiise, it is plain, that all our 
:dge must begin here, -''l^is, then, is the first 
J of the human mirrd, that it is:fitted to receive 
iressions made upon it by outward objects affect* 
\ senses ; which impressions, thus derived into 
krstanding, ^w^there lodged^ for the vie w of the 
niploy it in various acts of perceiving, remember- 
in side ring, Sec. all which are attended with aft 
,1 feeling and consciousness. And this leads UA 
second ^ste^ the mind takes -ixi its progress to« 
bnow)ed^,'Ti2. that it can, by its own consci- 
r, repi-^sawt to itself ^hes^ its several workings 
erauons, and thereby furnish the trnderstanding* 

new ytock of ideas^ From these simple begin* 
alt otrr discoveries take their rii^: fbf'the mind, 
ovided With its original characters and notices of 

hAs a power of combining, modifying, and ex* 
g them^in an infinite variety of lights, by which- 
it is enafbled to enlarge the objects of its percep*- 
jd finds inse If possessed of an inexhaustible ^tock 
'riul^;. It is in the vatious comparison of these 
icrording to such combinations of tliem as seem 

suit its ends, that the understanding exerts it* 
the arts of judging and reasoning, by wluch the 
lus mind hf man pushes on its views of things, 
iscovery to discovery^ and often extends its 
t3 beyond tlie utmost bounds of the universe, 
k^e see, as it were, at one glance, the whole pro* 
i the soul, from the very hrst dawnings of perai 
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ceptiotiy till It reaches the perfection of human knoir«. 
ledge"; nor shall we, among all its vast stock of disco- 
veries, or that infinite^ variety of conceptions whereof- 
they consist, be able to find one originsd idea which it 
net derived from sensation or reflection^ or one c6&i« 
plex idea which iis not made up of those original ones« 
Sfec* V. DhJsion of our Ideas into Simple andUomplexm 
Having thus shown how the mind comes to be first 
furnished with ideasy we shall next proceed to the 
consideration of the ideas themselves, and endeavour 
to give such an account of them, as will best serve to 
explain their several appearances,- and the toanner in 
which, they are formed* It is evident, from what hat 
bieen said above, thaiti they all fall naturally linder 
these tWQ heads : first, those original impressions that 
are <:Qnveyed into tbe:mind by sensauon and refiectiim^ 
and which exist there, simple, uniform, and without 
any shadow of variety. Secondly,, those more.cooi^ex 
notions of things, that result from the various com« 
binations of our simple ideasj whether they are con- 
ceived to exist of themselves, in anyparticuliK Buibjecti 
or are united and joined together by the';ifli9cl enultg^'^ 
iDg^ its conceptions of things, and' pur«uii%' the ends, 
and purposes of -knowledge. . These two classes com^- 
prehend our whole stock- of ideas.; and, when const* 
dered s^arately,*in that order wherein they most na-. 
turally seem to offfer themselves to our thoughts, will, 
I hope, give, such a view of the conduct and manner « 
of the mind, as may contribute not a little to introtii 
dvice ut to .an acquaintance with ourselves» and make 
us sensible 'pf. the capacity and extent of the human 
ihtell<ict» We proceed, therefore, to a more pa:rticular 
account of this division of our ideas* .... 

Cftap. II. 

' Of SIMPLE IDEAS. 

r . Sec. l^..,.Simple Ideas iwhati . 3 
HE first class of our ideas are those which I dis- 
tinguish by the name of simple pbrceptioaf d)e-^ 
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tause they e^dst in the mind under one uniform ftp^aN 
ance without variety or composition. For though ex* 
temal objects convey at once into the understandinjg^ 
many different ideas, all united together, and making 
as it were one whole : yet the impressions themselves are 
evidently distinct, and are conceived by the mind, each 
under a form peculiar to itself. Thus th^ideas of co- 
lour, extension, and motion, may be taken in at one and 
the tame time, from the same body ; yet these three 
perceptions are as distinct in themselves, as if they all 
proceeded from different objects, or were exhibited te 
cur notice at different times* Wo are therefore care- 
fully to distinguish between our simple and primitive 
conceptions, and those different combinations of them^ 
■which are often suggested to the mind by single oh- 
jects acting upon it. The first constitute our original 
notices of things, and are not distinguishable into dif- 
ferent ideas, but enter by the senses simple and unmix- 
ed. They are also the materials, out of which all the 
others, how complex and complicated soever, ai*e form- 
ed ; and therefore ought deservedly to be looked on as 
the foundation and groundwork of our knowledge. 

Sec. lh,;*Simple Ideas of Sensation* 
Now if we take a survey of- these ideas, and their 
several divisions and classes, we shall find them all sug- 
gested to us, either by our senses, or the attention of 
the mind to what passes within itself. Thus our no- 
tices of the different qualifies of bodies, are all of the 
kind "we call simple ideas, and may be reduced to five ge- 
neral heads, according to the several organs which are 
affected by them. Colours, Sec. and sounds, are con- 
veyed in by the eyes and ears ; tastes and smells by the 
.nose and palate ; and heat, cold, solidity, &c. by the 
touch. Besides these, there are others which make im- 
pressions on several of our senses, as extension, figurci 
rest, and motion, &c, the ideas of wh^ch we receive 
int«g^jiiinds both by seeing and feeling. 

Sec. Ill Simple Ideas of Reflexion^ IS^Cm 

I£ we next turn our view upon what passes within 
ourselves^ we shall find another set of simple ideat arU 

B 2 
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9!ng from our consciousffiess of the acts smd operationt 
of our own minds* Perception or thinking, and voli^ 
lion or willing, are what every man experiences in him* 
self, and cannot avoid being sensible of. I shall only* 
observe further, that besides all the above-mentioned 
perceptions, there are others that come into our raindt 
by all the Vays of sensation and reflexion ; such are the 
ideas of pleasure and pain, power, existence, unity, suc^ 
cession, &c« which are derived into our understandings 
hoth by the action of objects without us, and the con- 
sciousness of what we feel within. It is true some of 
these ideas^ as of extension and duration, cannot be con- 
ceived altogether without parts, nevertheless, they are- 
justly ranked among our simple ideas; because their, 
parts being all of the ^me kind, and without the mix- 
ture of any other idea, neither of them can be resolved 
into two distinct and separate conceptions. Thus they 
«till answer the definition given above, of being one 
uniform appearance in the mind, with variety or plural- 
ity. But to prevent confounding our simple ideas of 
-space and duration, with those complex modes of them 
marked out by the several measures commonly in usci 
as yards, miles, days, years, &c. it may perhaps be most 
proper to consider the least portions of either whereof 
we can form a clear and distinct perception, as the sim- 
ple ideas of that kind out of which all their other modes 
and combinations are formed. Such an instant, or 
point, may be conceived to be the same in respect of 
duration or space, as unity is in respect of number ; 
and wilLserve best to show, how by a continued addi- 
tion or repetition, our more enlarged and complex ideas 
are made up. 

Sec. lV»99.Simj)le Ideas ^have no Admission but hj the 

proper Inlets of Nature* 
Having thus given a general view of our simple 
ideas, I have still two observations to make concerning 
them. The first is, that they are such as can only be 
conveyed into the mind by the proper channels and 
avenues provided by nature ; insomuch that if we arc 
iiestitute of any of those inlets, by which the impres- 
sions that produce them are want to be admitted, all the 
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ideas thence arising afe. absolutely lost touB ; nor caa 

we^ by any quickness o§y understanding, fi\id a remedy 
^or this want. A man born blind is incapable of the 
idtzsk of light and colours ; in like manner a$ one who 
is deaf can form no notion or conception of sounds^ 
Hence it appears, that these our simple ideas are just 
such as nature has furnished tbem, and have no depen- 
dence on our will ; we can neither destroy them when 
in the understanding, nor fashion or invent any new 
one, not taken in by the ordinary meana of perception. 
So that we here see the utmost bojnds of human 
knowledge, which, however mighty and en la rj^'.d, can- 
not exceed the limits of those our simple ciig<nul idcaS| 
aiid their various combinations. 

Sec. Y ,t,.They furnish ample Materials oj Kn^molcd^e^ 

And this leads me to the second observation I pro* 
posed to make, which is, that though the mind cannot, 
in multiplying its conceptions of things, advance on9 
step beyond the materials furnished ib by sense and 
consciousness ; yet as it has a i>ower of combiningi 
modifying, and enlarging them,- in all the different 
ways in which they can be put together, it therefore 
finds Itself in possession of an inexhaustible treasure 
oi ideas, sufficient to employ it to the full extent of all 
its powers, and furnish matter for all those various 
opinions^ fanciet) and views of things, t^at make up 
the subject of its thoughts and contemplations. Let 
us but reflect upon the single idea of unity orone, an4 
observe what a variety of combinations are formed, by 
continually adding it to itself ; insomuch that the un- 
derstanding finds no stop or boundary, in its progress 
from number to number. In what an infinity of dif- 
ferent lights may extension atone be considered I what 
limits can be set to that endless diversity of figures^ 
which it is in the power of the imagination to fashion 
and represent to itself \ if to these we add those num- 
berless other combinations that result from variously 
compounding and comparing the rest of our simple 
ideas, we sliall have little reason to complain of being 
limited to a scanty measure of knowledge) or that the 
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exercise of the human faculties is confined within naf^ 
row bounds. But having traced the progress of the 
mind thro' its original and simple ideas, until it begins 
to enlarge its conceptions by uniting and tying thent 
together ; it is now time to take a survey of it as thus 
employed in multiplying its views, that we may see by 
what steps it advances from one degree of improve- 
ment to another, and how it contrives to manage that 
infinite stock of materials it finds itself possessed of. - 

Sec. VI.»,.The Division cf complex Ideas into those of 
real Existence^ and those framed by the Mindm 

. "Whoever attentively considers his own thoughts, 
and takes a \new of the several complicated ideas that 
from time to time offer themselves to his understand- 
ing ; will readily observe, that many of them are 
such as have been derived from without, and suggest- 
ed by different objects affecting his perception ; others, 
again, are formea by the mind itself variously combi« 
Sling its simple ideas, as seems best to answer those ends 
and purposes it has for the present in view. Of the 
first kind are all our ideas of substances, as of a man, a 
horse, a stone, gold. Of the second are those arbitrary 
collections of things, which we on many occasions put 
together, either for their usefulness in the commerce of 
life, or to further the pursuit of knowledge : such are 
our ideas of stated lengths, whether of duration or 
space ; as hours, months, miles, leagues, &cc. which 
divisions are apparently the creatures of the mind, in* 
ismuch as we- often find tbera. different in different 
countries ; a sure sign: that they are taken from no 
certain and invariable standard in nature. Many of 
our ideas of human actions may be also referred to 
this head ; as treason, incest, manslaughter, kc. which 
complex notions we do not always derive from an actual 
view of what these words describe, but often from com- 
bining the circumstances of them in our minds, or^ 
which is the most usual way, by hearing their names 
oxplainedij^lind the ideas they stand for enumerated. 
These' two classes comprehend all our complex con- 
ccpuoQS) it being impossible to conceive any that are 
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BAt either suggested to the lurderstandlnGf by somer 
real existences^, or formed by the mind itself arbitrarily 
uniting and compounding it& ideas. We shall tr«tt of 
each in order. 

€l)ap.in. 

, ... OF OUR roEAS OF SUBSTANCES. 

Sec. l,»»»Ideas of Substan^fSj Collections of Simple • 
Ideasj hM together by somt unknovtn support. 

THE first bead -df complex ideas mentioned in the 
foregoing chapter^ is that of subst<inces, ivhich I 
cjloose to handle before the other ; bbcaluse, as will af- 
tcrwmrds appear, the notices deriyed from this source 
very much help us ip. forming those arbitrary collec* 
tlonsy: which make up the ' second di y'lsion • For i n many 
of th^m we take our hints from the reality^ of thinjo^s^ 
aY\d combine ideas that actually .exist together/ though 
ofl^n with.fn exclusion of ptliecsi.as.wjill he explained 
y^hen We come to treat of abstract and'uaiyersal nptions* 
It has been already observed, that the impressions, cqu-. 
vtyed into the liiiderstanding from ^xternal objects, con». 
sist for the fiiost part of many different -ideas joined to* 
gejther, which all unite to make up one whole^ These 
collections of various ideas, thus co-existing iii the game 
common subject, and held together by some unknowft.. 
bbnd^of union, have been distiuguished by tbe name'of 
supsianceSi [ a .'word w'hicn implies their subsisting of 
th<^mselves,' wiihoiit dependence, (at lip as t as far as our 
Icjiowledge reaches) on s^ny other created beings. Such 
aire' the ideas' we have of gold, iron, water, a man, &c« 
For if we fix upon any one of these,, ijSv instancevgold^ 
the notion under which we represent it to ourselves ia 
that of a body yellow, very weighty, hard, fusible, mal* 
leable, &c. where we may observe, that the several pro- 
perties ! that go ta the composition of gold, are repre. 
sented to us . by clear and evident perceptions ; the 
union too of these properties, and their thereby consti.- 
mting a distinct species of body, i% clearly apprehend* 
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ed bjr tht mtAi hxit wlien we would pu*h our eniftid 
ries farther, and know wherein this uaion consitti^ 
wbat ,bplda tli£ properties tog^theri and gives tiieni' 
their self-subsistence, here we find curselvef-ataloifci 
However, as we «auRfit conceive qualkUes, without at 
the same time suj^osjng some subject in which they 
adhere, hence we iro^nbturally-lMt to form the notion 
of a support, which, aerviiig ai 3 foundation fur the co- 
existenc« a«tduAi«n«if tbe difereiitfcopecties«f things,' 
gives them thjt separate and independent existenee 
under which they are rcjiresCnte^ to our conception. 
ThisBupport we'drtiotcby tti^iiam'e, iiiSrtonce"',- ana at 
it is an idea applicaWe' to all thc-difie'rent comblnaitidii? 
of qi)al)tieB that exist any wlMrciby,thanseiTei,xlley)&e 
accordingly, all called ^ubiitances. Thds aihouk^j a boiwlV' 
a stone, btCihavingeach theirvdiitdnguitking propertici,' 
and being conceived to exist independent oneof ano- 
ther, the idea of substance .ticloUgs alike to tliem tli>' 
Sec. ll„^.'nie Division ^qf Modes into ,Esscntiat api 
' , Att^entat. ■■■ "/ .'.,'.'■',■ 

In' substances therefore -^ he rt ire two thrug^ tQ l»^^ 
eon'sidel-eft :'-flrSJ^'ilft gelicMl lioiiqn of ^^fIf:siiti3ii£T" 
ehoe, whit^, at I'have said,betc(nEs egually tp. thcpift i\ 
a'nd then the se'vtral qualities; or propcr,tirs, 'ty wblpli, 
the different kiAds and indiv'iduals are i1i£ting\ii£hed 
ene from aOotlier^ ' Tllese q'u'alities'are otherwisp caT-" 
led modes, and have been distinguished into, essential^ 
ijid' accidental, ac'cordinc as (liey, a'rc pEircrVe^ to ocj 
leparahie ot'irt sparable from the siihjectto which tli'ey, 
belong. Extension nr^d soll&ity'ar^ esseiUiiirriiddes^of ' 
a stone ; because it cfmnot be conceived without tbeih y, 
\hx roundness is only an ac^idehtal mode' ;. as' a stone . 
may exist ufldei- any sli)pe or figure, and yet stiU re-^- 
tftinits nature and other properties. 

Sec. III....7'Afi J^otionofSelfSu&sistenef inteparailt- 
. frotn, Substances.. 
I might run fanlterinto these dilnsions and subdivi- 
VionS] in which logicians have. been Tciy fertile ;> but 
as tbey tend litile to the advancement at real know. 
ledge, >ad serve ttUter tg^U th« ncmtuy with wordc- 
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Mid tlieic aignlficatioD V than funiish ckaranA distKitt 
Ikpprehc 113 ions of tluiigs, 1 shall'notitroubfe-the reader 
^vUh them.. XtJ^ iiioi:« aiaterial tdbbserve^ that the 
change of prctpertiesjin any substance, tho' it oft-times 
ciian^es thp' nature of tliat.sub3tancc', that is, lU spe» 
cies or kiiid ; yet it never destroys the general notion 
pf self-exi^teuce, bu:t.lea.ves that equally clear and ap- 
plica)>le) as before any such alteration happened. Wood| 
by the afiplkatViOJi of fire is turned into charcoal ; but 
fiiarCoal, howeyer different fiom wood is stilla sub^ 
stitn^e*. tJn like manner, wax 'may be 'converted inta 
S^me an4, fiDH)ke^ a human body will moulder intd 
dv«t. : yet these alterations ;destroy not their being or 
^stenf;^ : ,they are still substances as before, tho'un- 
^Gx ^dittf^reat farmland appearance. In the several ex- 
pect m^iits made by chemists, bvxlies undergo many 
changes, and put on jsuccessivcly a great-variety ofdif« 
feren( shapes, and yet, by th^ skill '4>id ad^iess of t)ic 
Opettitdr, ttteyare often brought back to tfieir first 
and primiti\^ form. "What alteration can we suppose 
XJitt firfi orthe applicattou of any other body, to make| 
unless on the cou^guratloji, texture, or cohesion of the 
uiiuu(« .parts ? when tliese ar£ changed, the body is 
propor|;io)ia.bly changed ; when they return to their' 
Qriginal $tat;e, the body, likewise puts on its first and 
i^^tuf;^- appearfkfice* « .1 ■ ;.; 

Sec, IV ,,^.Fdundah'oi of the different Species ofCorpp* , 

real Sudstahcesm 

All that is essential to matter, therefore, is the cohe- - 
4ion of solid extended pans : but as these parts are ca« 
pable of innumerable ' configurations— ^s their texture 
may Jbc very various, and the internal constitution 
thoilce arising be of consequence extremely different-in 
different bodies-*^we may from thcsc^ considlerations ' 
conceive pretty clearly the source and fourfdaiion of all 
the different species of coi'poreal substances. No^ is - 
this a notion taken up at random-, or one of those chl- ' ' 
n*e«cal f^ncids in philosophy, derived rather from a 
warmth and liveliness of imagination, than observa- 
tious drawn from things thcmu:ives. Do we not dailjr 
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«ee our food, by the changes it undergoes in the difeiW 
ent avenues of the body, converted first into bloody and. 
thence employed in nourishing^ building up, aind e!n^ 
Urging, the several parts of that wonderful fabric f 
Rain, descending from the clouds, and mixing with the 
mold or earth of a garden, becomes aliment for trees of 
various kinds, puts on a. diversity of forms, according to 
the different channels and conveyances through which 
it passes ; and at last, after innumerable chaiijges and 
transmutations, sprouts forth in leaves, opeiis In bii^sj 
or is converted into the substance of the tree< itself* 
Can we conceive any greater difference betwfcenfhfc 
component parts of gold, and those of stoAe^ than-bc*^ 
tween the moistened particles of garden mold, and those 
new forms and figures under which they appear, after 
they have been thus fashioned by nature for the par* 
poses of growth and nourishment ? , 

Sec. V»»»»Essence of Substances n<nhing but thc^Tntcf* 
nal structure and constitution i 

If this be duly attended to, it will pot appear woni 
derful to assert, that the variety of material substance 
arises wholly from the different configuration^ size, tex 
ture, and motion of the mihute parts. As these 'happe 
to be variously.Combined, and knit together, under di 
ferent forms, bodies put on a diversity of appearance 
and convey into the mind by the senses all those seye 
al impressions,' by which they are distinguished oi 
from another. This internal constitution or structu 
of parts from ■ which the several- properties thatd 
tinguish any substance flow, is cafled the essence 
th^f substance, and is, in fact,- unknown to tl9, a 
farther, than by the perceivable impressions it mal 
upon the organs of sense. Gold, as has been said,'! 
body yellow, very, weighty, hard, fusible, fballeal 
Sec. That inward structure, and conformation of 
minute particles, by which they are so closely linl 
together, and from which the. properties: above: m 
tioned are conceived to fiow, is called its essence ; [ 
the properties themselves are the perceivable marks t 
make it known to us^ and distinguish it from all oti 
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iobstkticcs ; for our senses are not acate enorsgh to 
l-each Its inward texture and constitution. The partf 
themselves, as well as their arrangement, lie far be- 
yond the utmost penetration of human sight, even 
when assisted by. microscopes, and all the other con- 
trivances of art. 

Sec. VI Is wholly unknown to us and serpes todis* 

tinguish the Species ; 
Thus, ^s to the essence or internal constitution of 
gold, we are wholly in the dark ; but many of the pro- 
perties derived from this essence, make obvious and 
clistinct impressions, as the weight, hardness, and yel- 
low colour, &c» These properties combined together, 
and conceived as covfexisting in the same common sub- 
ject, make up our complex idea of gold. The same 
may be said of all the other species of corporeal sub- 
stances, as lead, glass, water, Sec. our ideas of them 
being nothing else but a collection of the ordinary qua- 
lities observed in them. 

Sec. V 11,*, .Yet it is rightly presumed to be distinct 

in all the scoeral kinds. 
This, however, ought to be observed, that though 
the essence or inwardtstructure of bodies is altogether 
anknown to us, yet we rightly judge, tbat in all the 
several species, the essences are distinct. For each spe- 
cies being a collection of properties, which, taken to- 
gether, arc different from those of every other species, 
the conformation of parts, on which these properties 
depend, musrin like manner be different ; and th v, as 
•we have said, constitutes the essence. Iron and glass 
are evidently distinct kinds of body ; their perceivable 
qualities have little or nothing common ; and there- 
fore the inward structure or constitution from which 
these qualities flow, cannot be the ^anie in both. But 
after all, this is the only thing we can with certainty 
affirm concerning these essences, which lying so wholly 
in the dark, we shall do well to lay them aside in our 
reasonings about things, and adhere to those more iii- 
'telligible and settled ideas acqiMred by joining toge- 
ther their various properties and powers. For thus 
■fV^y is true knowledge pron?oied, when we argue from 

C 
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.known -qualities, anGlno,tfrom a supposed internal c^ti^ 
stitution, which, however real in itself, yet co'iRVs not 
within the reach of our faculties, and therefore can 
never be a grotfnd to us for any discoveries or im- 
4provemeuts« 

Sec. VIII... .jBy what steps we arrive at the Motions 

of Immaterial^ Substances ; . .; 

Material substance, as I h^e said^ includes the idea ^ 

'^of solid, cohering, CKtended parts, and is divided into 
different classes according to the different impressioM 
made upon the organs of sense. But, besides these 
sensible idea^ received from without, we also experience 
In ourselves thinking and volition. These actions Havp 
jio connection with the known properties of body ; hay, 
they seein plainly inconsistent with some of its most 
essential qualities. For the mind not only discoveri 
no relation between thinkings and the motion or ar- 
rangement of parts ; but it alio perceives, that consci- 
ousness, a simple individual act, can never proceed from 
a compounded substance, capable of being divided in* 
to many. Let us suppose, for instance, a system of 
matter endowed with thought j then either all the 
parts, of which this system is .composed, must think) 
:wrhich would make it not one, but a multitude of dis- 
tinct conscious beings ; or its power of thinking must 
arise from the connection of the parts one with anotherj 
their motion and disposition, Sec, which, all taken to- 
getlier, contribute to the production of thought. But 
it ii evident, that the motion of parts, and manner of 
combining them, can produce- nothing but an artful 
structure, and various modes of motion. All maciiines 

. of human composition, as watches, clocks, Slc. howe-* 
ver artfully their parJbs are set together, however com- 
plicated their structure— -though we conceive innume- 
rable dififerent motions, variously conjoined, and rua- 

-ntng one into another with an endless diversity, yet 
never produce any thing but figure and motion. Ifia 

.clock tells the hour and minute gf the day^ it is on^y 
by the motion of the different hands, pointing succes- 
sively at ti}e figured marked on the hour-plate for 'that 

!.jpu!j>08e*;i We never imagine this to be the effect gi 
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thought or intelligence ; nor conceive it possible, by 
any refinement of structure, sot© improve the compo- 
sition, as that it shall become capable of knowledge and' 
consciousness. The reason is plain : thought is some- 
thing' altogether different from motion and figure ; 
there i** not the least connection between them ; Hhd 
tlicvefore it can never be supposed to result from thenit* 
Sec, IX*.,, Which we otherwise call Spirits* 
This then being evident, that intelligence cannot: 
ajise from-an union' or combination of unintelligible 
parts ; if we suppose it to belong to any system of mat- 
ter, we '' miist necessarily attribute ic to all the parts, 
of^ which that system is composed ^whereby, 'instead of 
otfcj we shall, as was before observed-, have a multi- 
tudfe of xlistinct conscious beings. And because mat« 
tet, hoW^ far soever we pursue the minuteness of its* 
parts, is still capable pf repeated divisions, even to In- 
finity { It IS plain, that this absurdity will folldw us," 
through all the suppositions that make thought inhe« 
rent in a material substance. Finding, therefore, con* 
gckiusne^ incompatible with the cohesion of solid se- 
parable j^arCs we are necessarily led to place it iniS'ome 
<kHer substance, of a distinct nature and properties^ 
which-' we call spirit/ 

■ Sec. ^,*, Body and Spirit distinct Substances, .' 
•And here it is carefully to be observed, that the se- 
veral species -of corporeal substances, though distin- 
guished one from another, and ranked under different 
names ; • "yet, agreeing in some * common properties, 
whichj taken together, make up thfc notion of body,* 
are thence dll conceived to partake of this general na- 
ture, and to differ only as different modifications of 
the same substance. Whatever consists of solid es> 
tended parts, is called matter ; and as all the various 
species of body, however distinguished from one ano- 
ther by their several properties, have yet this in com- 
mon, thai they are made up of such solid separable 
parts,' hence they fall naturally under the general de- 
nomination of material being?, and are not con'ceivedF 
to differ, but in their form. Tlius gold, antimony, wood^ 

9tt\ alike partake of the notion of body^xbtev %x^ ^i 
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equally material substances, and have no Othd^ differ^ 
cnce^ but what arises from the dH&icnt structMre and 
conform atioH) &c» of parts, as we have shewn above* 
But spirit is something altogether distinct from body, 
nay, and commonly placed in opposition to it ; for 
-yrhlch reason, the beings of this class ar« called imma» 
terial } a word that implies not any thing of their na;^ 
turc, but merelydenotcs its contrariety to that of matter* 
Sec. XI. There may be many various Specif s of Sub- 

stances f besides those that comti within the reach of 

our Faculties. 

Body and .^p'^r^^t therefore,, differ not atS species of the 
fftjne substance, but are re;^lly distinct kinds, of sub* 
stances, and serve as general heads under which to 
rank all the pai^tieular beings that fall wUbiu the com* 
pass of our knowledge. "For we having no ways of pcr- 
Cj^^tlpn but sense and consciousness, can have no no- 
tices of things, but as derived from these two inlets* 
By our senses we are informed of the existence of so- 
lid extended substances ; and reflection tells us, that: 
>. t^r? are Lthipking conscious ones. Beyond these Qftf. 
conceptions reach no^ ; and therefore, though there may 
be ^hiany other kinds^; as difierent from them as they aroi 
from one another, yet having no faculties suited ta 
them,* t^ey are as remote from our knowledge, as light 
and colours from the apprehension of a man Dorn blind* 
I believe it will hardly be doubted but the substance 
of the Creator differs more from that of his -creatureS} 
than any two created substanees can from one ano* 
ther ; and thereforjj^'^hen we call God a spirit, w^ 
ought not rashly to presume, that he is so in the same 
tense in which the human soul is a spirit. The word 
Uf indeed, used b^ us, to denote in general all thinkings 
intelligent substances, in wluch sense God is very fitly 
called a spirit. But it were the height of folly to ima- 
gine, because this name is^ applied as well to the mind 
of man as the Creator, that therefore they partake of 
one common nature, and differ only as different mcdi« 
£cations pf the same substance. This I mention here, 
to check the presumption of the human mind, ahvay* 
forward t^ coucludei that cyery thing corner withl|^ 



OF LOGIC. t9 



.a 



[u r«acb, and to deny existence to whatever exceeds 
the comprehension of its scanty and limited powers* 
Beings of a superior class may enjoy many ways of per- 
fection unknown to us, from which they" receive no- 
tices as different from those in our minds^ as the ideas 
wc apply to spirit arc from the 'ideas we apply to body* 
Solid and thinking beings are, it is true, the only ideas 
of substance that we are able to frame ; but this is no 
more an argument against the existence of other kinds, 
than the want of the ideas of light and colours in a 
blind man would be a good argument against the reali- 
ty or possibility of «uch perceptions* 
Sec* "XXl**** Difference in the manner of conceiving 
Corporeal and Spiritual Substances^ 
Before I dismiss this subject, it may not be improper 
to take notice of a remarkable difference as to the man* 
xier of our conceiving corporeal and spiritual substan- 
ces. Those. of the first kind convey themselves into 
the mind by impressions made upon the organs of sense ; 
and as these impressions are different in different bodies^ 
^he ideas they produce mui>t of coiirse vary ^n propor* 
tion* Thus we get preceptions of distinct powers and 
properties, and range bodies into classes, according as 
yrc find them to agree or disagree in these their obsbr* 
vable qualities. But it is not so in our notion of spi* 
fits ; for having no conception of their powers and 
qperations but by what we feel and experience withia 
ourselves, we i&annot ascribe to them properties or ways 
pf knowledgCi distinct fro;n those suggested to us by 
pur owii consciousness. Av\d hence it isi that though 
"W^ readily own there ipay be various rajoks of spiritual 
beings, yet we are not to imagine them divided from 
one another byliny divetsity of poweri and operations, 
but merely by possessing the saipe powers, &c. in a 
higher or lower degree. It is not, howtver, repugnant 
to reason, that the^ shoiild be di3tingul^l)ed by tbeir se- 
veral properties tn like manner as sensiblo things arc 
by the different qualities observable in .them; butpro^ 
perties of intellectual natures, distinct from those of our 
own minds, being altogether remote from our ctiibefH 
tioB, cannot sorve as' a 'means whei-etiy to distdn^isb 

C 2 



$0 DUNCAN^S ELEMENTS 

thtir different orders. Wc are, therefore, neceSBitatel ' 
to conceive of them in a manner suited to our way of 
knowledge ; and when we would rank theitHnto spe« 
cies, according to the degrees of superiority they are 
imagined to possess in the scale of being, we ascribe t^ 
them what we find most excellent in ourselves, as kn6w< 
Jedge, thinking, foresight, &c* and those in different 
measures proportioned to the station peculiar to each 
.rank or species. But that this is a very imperfect iraf 
of distinguishing the various orders of intellectual be» 
ings, will not, I think, need many. words to make it ap« 
pear ; especially if we consider, that the manner of 
communicating their thoughts, without the' iuterven* 
tion of bodily organs, it a thing to us altogether in- 
comprehensible^, and necessarily leads us to suppose, 
that they have ways of perception and knowledge 
H^hich our faculties cannot give us 9ny notice of* 

Sec. X1II....TA^ bounds of Knowledge in our present 

state v^ery narrow* 
But I shall not pursue these reflexions farther ; what 
liasiseen said sufficing to give us some Kttle insight into 
the extent ^nd capacity of our own minds ; to convince 
us that our present state will not admit of a perfect and 
adequate comprehension of things; and to let us jeei 
that there may be other ways of knowledge, beyond the 
reach of the faculties we noW^enjoy ; which yet, in 8uc« 
needing stages of our existence, we may arrive at, whcD) 
being freed from the present cumbersome load of tbt 
bodyi we shall mount up to stations of greater eminence^ 
and advance by a perpetual series of approaches towarde 
iBoMkf who it the standard of perfection and happineftt* 



Cfjap, IV. 

OF roEAS FRAMED BY THE MDJD. 

Sec. I..../it framing many complex Ideasy the Mind i> 
' wholly active^ and proceeds hy a voluntary choice^ 

HITHERTO we have considered only such combW 
':|Uitioiii of our ftmple ideas «• hare a real amoU 
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Im nature, and are suggested to the nind hf things 

themselves variously affecting our perception : it is now 

time to take a view of the other class of our complex 

notions ; 1 mean those arbitrary collections of different 

ideas, which we on many occasions bring together hj 

that power whicji we find in ourselves,. of uniting, com* 

paring, and diversifying our notices of things. In tht 

reception of simple ideas, and even in those of substan* 

CCS, >he understanding is 'wholly passive, and the per* 

€eptions produced correspond to the impressions made 

upon it. When we see a house, or a tree, they neces* 

•arily appear each under it^ proper form ; nor is it in 

our power to receive from these objects other ideas than 

Iff hat they are fitted to produce* Hut in this second 

class of complex conceptions, the mind acts voluntari* 

ly and of choice ; it combines only such ideas as are 

supposed best to suit its present purpose; and alters of 

changes these combinations, by inserting some, and 

throwing out others, according as the circumstances of 

things require their being viewed in different lights* 

Now as this is by far the most comprehensive branch of 

our ideas, and includes those that most frequieutly occur 

in the search and pursuit of knowledge, 1 shall endea* 

▼out to treat them in the exactest order and method ; 

end for tl;^at purpose range, them under several heads^ 

according to the different acts of the mind exerted in 

framing and putting them together* 

Sec* lL»*mThrce -several Acts exerted by the Mind ht 
framing its arbitrary Ideasy vis* Composition ;«• 

These acts may in the general all be reduced to three# 
1, Composition^ when we join many simple ideas toge- 
ther, and consider them as one picture or repres'enta* 
tion. Such are our ideas of beauty, gratitude, a fur<* 
long, &c. And here let it be observed, that the mind 
fometimes confines itself to the various consideration of 
the same idea^. and, by enlarging it in different degrees^ 
exhibits it under a diversity of forms* Thus by adding 
nnits together, in distinct separate collections, we 
come by the several combinations of numbers, as a 
<oicn> it ecerei a »ilUo»* At other uacs we unite 
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perceptions of different kinds ; in which ca«e the com- 
position is more manifest, and the idea itself becomes of 
course more complicated. Hannony, for instance, is i 
compound idea, made up of many different soundf 
united; all which the musician must have, and put to- 
gether in his mind, before the ear can be entertained 
with the actual performance. Now altho.ugh the act of 
the mind is in some measure exerted in the framing of 
all our complex notions^ yet as many of them . include 
Certain limited and particular considerations, arising l^ 
from other operations of the mind employed about V^ 
them, it is necessary to take account of these acts also^ w^ 
if we would conceive Clearly the manner in which thf |( 
several species of our compound ideas are formed* 

Sec. 111,.*, Abstract ion, 

S. The next operation therefore of the mind^ aboutitf 
ideas, is abstraction^ when we separate from any of oar 
conceptions all those circumstances that render it parti- 
cular, or the representative of a single determinable 
object ; by which means, instead of standing for an in* 
dividual, it is made to denote a whole rank or cla^s of 
things. Thus upon seeing, for instance, a square or 
circle, we leave out the consideration of their bulk, 
and everything else peculiar to them, as 'they immc*. 
diately affect our sight, retaining only the notion of 
their figure and shape. In-this manner we get our ^e- 
neral ideas ; for siich naked appearances, separated 
from the circumstances of time place^ Sec. serve the 
x»{>d as standards by which to rank and denominate 
particular objects. WHfen therefore me meet with a 
figure answering to that shape and form we had laid 
up in our understandings, it is immediately referred by 
the mind to this pattern, and called' by its name, 
which by this means becomes proper to the whole 
species. Thus a square, or circle, are universal terms, 
common to all figures of that particular shape,' and 
alike applicable to them wherever they exist ; in like 
manner as the ideas themselves arc general^ and repre- 
sentatives of all the kind. 

Sec. IV •.••And Comparison* 

8« The third and last act ofthe mind about tts ideaSJ 
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i« tbe comparing them one with another, when we carry 
our consideration of things beybhd'the objects them- 
selves, and examine their respects and correspondences 
in reference jto other things which the mind brings 
into view at the same time. It is thus we get all our 
ideas of relations^ as of greater^ less, older, youngeri 
.. lather, son, and innumerable' others. This threefold 
iriew of pur ideas, as either compounded of many others- 
put together, or made universal by the abstraction of 
the mind, or as representing the various relations an^ 
habitudes of things, will give tis an opportunity of ob« 
^ serving whatever is most. c'uribus and useful in this 
fundamental branch of knowledge, and of explaining 
Che manner and procedure of the understanding in en^' 
larging its views, and muhiplying the objects of per- 
ception. That we may therefore conceive of this 
matter with the greater order and clearness, we shall 
make each" of these several ideas the subject of a dis- 
tinct article* 

'" ART. I. 
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OF COMPOUND IDEAS. 

Sec* l»»:Compound Ideas considered here merely Mg 
Combinations of the tinder staridihgm 

W£ begin therefore with those ideas which maj 
be properly termed compound^ as being derived 
firotn that power the mind has of uniting many concep- 
tions into one. Though this class comprehends, in some 
aort, all our complex notions, yet they are at present 
cousidered merely as they are combinations of the un- 
di^rftiajnding, and wjith.a view to those particula,( ideas 
out.of which they are framed. Here, as was already- 
observed, the qiind sometimes proceeds by enlarging 
and diversifying the same idea ; at other times it brings • 
togetlier ideas of different kinds ; and in both ways 
finds infinite scope and variety. But that we may foU 
low the natural procedure of the intellect, and trace it 
in its advances from simple to more complicated acts^, 
Wf.i^iiU first take a view of i( st9 ^m^lvyed about. 9Mk 
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<md the same idea, -where perhaps we may mftt witfc 
such' instances of 'address," manageme'rtt, ahci cohtri- 
vance, as will appear perfectly astonishing to one vrbo 
has never set himself seriously to consider the manner 

, • • • " 

and conduct of bis oVrh mind, ' " -* - ' • '■ •• 

Sec. lh,»,U'nity the Original and Fpitndat^on, i^allpm^ 

• . Ideas of Mumbcr* ' . v- . » 

The most obvious Jiild simple idea wehave^ is thatoC 
unity or one. By aadiii^ it to itself .con tinusrlfy, isJL 
retaining the several coljec^ionx in our minds, we come 
by all the di£rerentxombinatiops of numbers, in whicJi 
•we readily perceive an endlqssi diversity. All" these 
ideas are nevertheless jeyidenUy distinct among theof* 
selves, the addition of a^ spg^^; unit' constituting x 
number as clearly different from that immediatcjy be- 
fore it, as any two the most remote ideas are from one 
another. ^But that the understanding may not lose it* 
self in the consideration of those infinite combinations 
of which unity is capablq»,it pr9C?ed5. by regular steps ; 
and beginning with the original idea itself, pursues it 
through all its varieties, as they are formed by the re- 
peated continual addition- of unit after unit. Thus 
numbers arejhidb tb:fdllo:s9 one an'otljcr ih an orderly 
progression) and the several successive collections ar^ 
distinguished by particular naaieSft . 

Sec. IIL...T/%tf artful composition of thf names, a/i 
Numbers a great help to our os>n€€ptions ; • 
And here we may take notice'cf a wdndeiful arttfiei^ 
made use of by the mind, to facilitate and help \Vi6p^ 
ward iu its conceptions. For as the advknce fromnu¥rf^ 
ber to number is endless, were they all to be distinguish-^ 
ed by different denominations that had no connexion ^of 
dependence one upon another, the multitude of them' 
ifiust soon overcharge the memory, and render it impos- 
sible for us to go any great way in the progress of nuniJ 
bering. For this reason it is so contrived, that the 
change of names is restrained to a few of the first com- 
binations, all the rest that follow being marked by a 
repetition of the same terms, variously compounded and 
li»ked toother* Xhus thirteen is t^' and three, four* 
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ee^i'tCR ^nd |oUr, ai^d «o oji to twenty, or ttro tens, 
I? hen ye. begin again wi^th pne, two, Uc. xjnti! we ad- 
vance to t^'ty, or thr^ee tens. In this manner the 
^rog^ression continues I and when we arrive at ten tens, 
»Q i prevent. confiukMi by a two freq^tnt FepetttioB o£ 
Ibe same word, that sum is distinguished by the name 
jja hiundjed. Again, te^ hundred is called a thousand, 
It whi^h peVigd. the computation beginjS anew^ running 
:brough all :'riii^ former combinations, as: ten. thousand, 
^^und^ed ^)fiu*an5l,:tcniundred thousand ; fwhich last 
[collection, for the reasons mentioned above, has tbic 
tiaiTie of a million, appropriated to it. With this mil- 
(ion,-^e. can begin' as before, until it is repeated ^ mil- 
lion of times; when, if we change the denomination 
to bid^ieipsit and advance in the same manner thropgh 
(rilli,oi)s, quartillians, the series may be carried on with*- 
out confusion, tq any length we please. 

Sec- VV,,,*And of the principal Reasons that our lUeas 
of ' Numbers are so remarkably distinct* 

This ar^^ful combinatipn of names to mark, tj)^ gra- 
dual bdcrease. of numbers, is perhaps one of the greatest 
xefinements of tko human understanding, and particu* 
iarly deserves our admiration for the manner of the 
jcomposition ; the several denominations being so con-' 
trived as to distinguish e^cactly the stages of.the pro- 
;gre68ron, and point out the distance from the begin- 
ning of the series. By this means it happens, that our 
ideas of numbers are of all others the most accurate 
and distinct ; nor does the multitude of units assem- 
bled together, in the least puzzle or confound the-un- 
derstanding. It is indeed amazing, that the mind of 
man, so limited and narrow in its views, > should yet 
here seem to shake off its natural weakness, and disco* 
ver a capacity -of managing with ease the most bulky 
and formidable collections. If ^ve enquire particular- 
ly into the wafion of this, weshall find it wholly owing 
;to the address of, the mind in thus distinguishing num« 
;bers by different names^ according to tbe natural or« 
^f^oi progression. For as those names are made to 
grow one out'of aaotlicr^ they may be aptly compared 
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to a chain, all \vho8e parts are linked together hj ui 
. obvious and visible connexion. Hence it comesf to pas^ 
that when we^x our thoughts upon any number, how- 
ever great and seemingly unmanageable ; yet, if it if 
once determined to* a particular name, we find it-eai^ 
to run back through all the stages of the progressioD) 
even till we arrive at unity itself. By this means le 
see, with a single glance of our minds, not only the two 
extremes of the number under consideration, but'abi 
the several intermediate parts, as they ^re united to 
make up the whole. 

§CC Y.Am.As they help us to a clear Perception of the if^ 

terjacent Parts. 

Now it is to this clear and accurate view of the in- 
terjacent ideas, that we owe our so distinct perception 
of the various combinations of numbers. Andinde^vt 
may observe, ii) the general, that all our ideas of qnao* 
tity, especially when they grow to be very large, are 
no otherwise ascertained than by that perception "we 
have of the intervening parts, lying, if I may so say, 
between the extremes. When we look at any object 
considerably distant from us, if we have a clear view 
of the interjacent lands and houses, we are able to de- 
termine pretty nearly of its remoteness ; but if, with- 
out such a knowledge of the intervening spaces, we' 
should pretend to judge of the distance of objects, as 
when we see the spire of a steeple behind a wall, or be- 
yond a mountain, every one's experience is a proof hew 
liable we are, in these cases, to be deceived. Just so it 
is in judging of duration. When we carry back our 
thoughts to any past period of our lives, without con- 
sideration of the number of years or months, we find 
that our idea of the time elapsed grows more distinct, 
in proportion as we become sensible of the intennedi-. 
ate pnrts of our existence. At first we are apt to judge 
the distance extremely short ; but when we set our- 
selves to consider our several successive thouglits and 
actions, the idea of the duration grows :upon us,^and 
continues to increase as the attention of the mind bringf 
«:wi>criod^ of life .into vicw^ -. 



It 

P 

%• 

t 

r 

I 



OF LOGIC. sr 

'Vl^.tJVithout names^ we cannot make any pro^ 
gress in Numbering* 

Hence it will be easy to conceive how much the mind 
is helped forward^ in its perception of number, by that 
ready comprehension of all the several stages in a pro- 
gression, which peculiarly belongs to ideas of this class* 
But this, as I have before intimated, we derive from the 
orderly series and connexion of names, insomuch that 
where they cease, the coraputationof numbers also ceases 
"with them. We tan have no idea of any sum, without 
a knowledge of all the terms that go before, according 
to the natural order in which they follow one another ; 
«o that he who cannot, in a regular way, count to nine- 
■jy-nine, will never, while that incapacity continued, be 
^aljlc to foi'm the id^a of a hundred ; because the chain 
that holds the parts together, is to him wholly unser- 
viceable, nof .can he represent to hi^ mind the several 
interjacent combinations, without which it is impossi- 
ble in this case to arrive at a' distinct perception* 

I 

Sec. VIL... The great advantages of Address in Class^ 
ing our complex Conceptions, 
I have insisted the more Islrgely upon this, not only 
because it is by number that we measure all other 
things, as duration, extension, motion, &c» but also 
because it lets us into the most natural view of the con- 
duct and procedure of the understanding, and makes us 
sensible of the great art and address that is necessary in 
the classing our very complex conceptions. He that can 
JO, put together the component parts of an idea, as that 
they shall lie obvious to the notice of the mind, and pre- 
sent themselves, when occasion requires, in a just and 
orderly connexion, will not find it very difficult to obtain 
clear and accurate perceptions, in most of those sub- 
jects about which our thoughts are conversant. For the 
.great art of knowledge lies in managing with skill ths 
' .capacity of the intellect, and contriving such helps as^ 
. if they st;rengthen not itft natural powers,, may yet ex- 
iff^Q tbicni to no unnecessary fatigue, by entangling and 
.perplexing them -with considerations remote Irom the 
busincas iu hand* When ideas become vecY covcv^l^^ 

D 
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and by the multiplicity of their parts grow too unwicUy 
to be dealt with in the lump, we must ease the view of 
the mind, by taking them to pieces, and setting before 
it^the several portions separately, one after another* 
By this leisurely survey we are enabled to take in the 
whole ; and if we can draw it into such an orderly com- 
bination, as will naturally lead the attention, step by 
step, in any succeeding consideration of the same ide9| 
we shall ever have it at command, and with a single 
glance of thought be able to run over all its parts. I 
have therefore explained here, at some length, the con- 
duct of the mind in- numbering; it seeming to me the 
best model in this kind, whether we (:onsider the many 
advantages derived from such ah orderly disposition of 
our ideas, or the great art and skill displayed in binding 
these ideas together. This also, is farther remarkablci 
in the consideration of number, that from it chiefly we 
derive the notion we have of infinity; it being appar- 
ent, that, in adding number to number, there is no 
end ; the possibility of doubling or increasing our stock 
4n any degree, remaining as obvious to the understand- 
ing, after a great and continued run of progression^ 
as when it first began the tomputation; 

Sec, VIII..,. The Consideration of Number^ of great Us€ 
in ascertaining our Ideas of Space and Duration* 

If we now turn our thoughts towards space and du» . 
ration, here too we shall find that we very seldom ar- 
rive at clear anddistintt idcfrs of either, but when we 
introduce the consideration of number. 'J^he nior«s ob- 
vious and limited portions, it is true, easily slide irifo 
the mind, in the natural way of pefceptiofi ; but It 
was the necessity of comparing these together, that 
put us upon the contrivance of certain stated measures 
by which precisely to determine the quantity in each. 
Thus, inches, f^et, yards, miles, &c. ascertain our ide^s . 
of extension ; as minutes, hours, days> yeai-is^ Stc. ^ea- 
aurc the progress of duration. The lesser partsi as^ \f^ 
ing most open to the notice of the understafiding^ a^ 
bfang more on a level with its -powers, are retajitied 
with toicmbU exactness \ and the largei- portiotU, 
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when the number of repetitions of which they arc 
made up is known, are thereby also reduced into clear 
and determinate conceptions. A foot, and yard, are 
measures easily comprehended by the mind ; nor do wc 
find any difficulty in conceiving a mile, when we consi- 
der, it as equal to a certain number of yards. If we arc 
still for increasing the standard, we may take the sc- 
iiii4iametef of the earth, and supposing it equal to 
AOOO miles, make use of it as a measure by which to 
ascertain the distance of the sun or fixed stars. Just so 
it is in duration ; from hours we rise to days, months^* 
and years ; by these, repeated, and added together^ 
wc measure time past, or can run forward at pleasure 
into futurity, and that without any confusion or per- 
plexity. 

Sec. lX*„.JJ^ithout ihey are apt to degenerate into m 
<onfused and irregular Heap* 
It is however to number alone. that we owe this dis- 
tiBCtness of perception, inasmuch as space and time^ 
considered apart from the regular and orderly repeti- 
tion of miles or years, Jeave no determinate impret- 
ftons \n the mind, by wnich to know and distinguish 
their several portions. Ideas of either, thus taken in 
at a venture, are a confused and irregular heap, especi- 
ally where we endeavour to ^large and magnify our 
views, and give full play to the powers of our intel- 
lect. Something indeed the mind conceives, vast and 
jhighty, but nothing that is precise, accurate, and just. 
But when it begins to consider these ideas as made up 
of parts, ana fixing upon such as are proportioned to 
its reach, sets itself to examine how often they arc re* 
peated to make up the whole, the perceptions of the un* 
derstanding put on a new^form, and discover their ex* 
act bounds and limits. 

Sec. X....//7^nf(y an Object too mightj for thi Survej of 

the human Mind. 

And thus, as before in number, so here in extensioa 

and duration, the mind begins with simple and obvious 

notices, advancing by degrees to more enlarged and 

lA^ricatc coBccpuom. A day^ or a furlofi|;i arc of caa^ 
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apprehension to the undcrstandrng, and by their subdi^ 
visions into still lesser spaces, exhibit themselves dis- 
tinctly in all their parts. With these variously re- 
peated) we travel through space and time ; so that be- 
ing able to reduce all our ideas of this class, however 
mighty and enlarged, to the clear and determinate per- 
ceptions of number, we can conduct our thoughts with- 
out perplexity, and never find ourselves pv2zled, but 
when, presuming too much on our own strength, we 
launch into speculations, that stretch beyond the pow- 
ers of the human intellect. Number may be compared 
to a line, that, setting out from unity, runs on in a con- 
tinued increase of length, without a possibility of ever 
arriving at its ultimate period. So far as we pursue it 
in our thoughts, aiui trace its regular advances^ ^far 
our ideas are accurate and just. But %vhen-we let loose 
our understandings, after a boundless remainder, and 
•would fathom the depth of infinity, we find ourselves 
lost amidst tl;e greatness of our own conceptions* 
Some notions, it is true, we have, but such as, exceed- 
ing the dimensions of the mind, lie involved in dark- 
ness and obscurity ; and beinfdestitute of order, me- 
thod, and connexion, afford no foundation whereon tc| 
build any just and accurate conclusion. 

Sec, XI....i\r<jrtfr represented in its full DimensionSylmt 
by an endless and ever gf owing Idea, 

.;TMfd tins perhaps may be the reason why many mo- 
Jewl^hiJosppliJ?!*, in their discourses concerning infi- 
xiity, hav^ run into apparent contradictions ; because, 
encountering an object too large for the survey of the 
understanding, they found themselves surrounded with 
inextricable difficulties, whic;^ their scanty and defec- 
tive ideas were by no means able to dissipate or remove, 
The truth of it is, finite ideas alone are proportioned 
to a finite* understanding ; and although we are not 
wholly witiioMt a notion of the infinity of number, 
yet it is.not^ldch a one as comprehends and exhausts 
its objetWor exhibits it to the mind in its full size 
and dimcMkns. We only see the idea, as capable o\ 
an endlesafScfcase, but cannot by any effort of thovighl 
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txkt in the whole prospect ; and indeed it is properly 
that part of it T7hich lies beyond the reach of our per- 
ception, and still remains to be taken intd the accountf 
to which we give the naifie ef infinity. 

Sec. ILII ,,,• Dur at ton j whether considered as pmst er 
to come J Boundless^ -vf hence our Idea of Eternity. 
This idea of the infinity of number, imperfect as it 
SQUy seem, is nevertheless that by which the mind as^ 
cends to the conception of eternity and immensity. For 
when we consider duration, either as past or to come, 
we find .nothing tpstop the progress of /our thoughts) 
in th^ repetition pf years, or millions of years : the 
farther we proceed, the more the idea grows upon us ; 
and when we have wearied ourselves with vain efforts^ 
we must own at last that we can no more arrive at the 
end of duration, than at the end of number. It \t 
true, the several generations of men rise and disappear 
in very quick successions ; earth itself may decay ; and 
those bright lamiriaries that adorn the firmament of 
heaven, be extinguished. But the course of time will 
not be thereby disturbed ; that flows uniform and in* . 
variable, nor is bounded by the period of their exist* 
cnce. This double view o( duration, as having ahraijl^ 
revolved through numberless agres, :and yet still ad« 
vancing into futurity in an endless progression, pro* 
perly constitutes our ideas of eternity* We speak in* 
deed of an eternity past, an eternity to come, but 
both theft are bounded at one extreme : the former 
terminates in the present moment, and therefore has aa 
end : the latter sets out from the same period, and 
therefore has a beginning ; but, taken together, they 
form a line both ways infinitely extended, ahd #hicll 
represents eternity in its full dimensions* 

Sec. XIII.... T/if Idea of Immensity derived from tht 
Consideration of Space ever grooving on all sides ofuSm 
As, in the consideration oif time, we fix upon th^ 
present moment, regarding it as the middle point ^hicU 
divides the whole line of duration into two equal parts j 
«o, in the consideration of space^ th^it ialn\oite.\ cj^^\ 
in which wc cjiist is looked upon i% iV\iA^ o^ wd\t^\^ 
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gee* XVI.««./<icff7s of JJuman Actions often formedy Um 
fore the Actions themselves exist. 

Let us suppose, in the first beginnings of society, 
li company of legislators met together, in order to con- 
sult on proper regulatibns for the government of tbc 
community. If they are men of prudence and foresight, 
they will natiirally observe many new occurrences, 
likely to arise from this coalition of mankind, and 
tlieir living together in crowds. Perhaps the age ia 
which they live, has not produced an instance of one 
ilian's killing another ; yet from the knowledge of 
their own frame, and their power of doing hurt, they 
conceive this as a possible case, and are willin:^ to pro- 
fide against it. Thus all the ideas that enter into the 
complex one of murder, are brought together, and 
united into one conception, before the action itself 
really exists. It is not, however, thought necessary to 
take intb consideration the age of the person ; the 
cfiief tVmg in view being to prevent the putting an 
end to another's life, unjustly, whether old or young ; 
and therefore the penalty equally effects both cases. 
But when they come to consider the relation in which 
the person killed may stand to the murderer, here 
there appears a manifest difference ; as it adds to the 
crime, when committed upon a benefactor, and ren- 
ders it particularly heinous in the case of a father. 
This lust, theref ;re, is made to constitute a distinct spe- 
cies of action, and has a peculiar punishment allotted 
to it. Thus we see how men, according to their dif- 
ferent manner of life, and the relations they stand in 
to one another, are. naturally led to form several col- 
lections of simple ideas, preferably to others, as fore- 
teeing they may have frequent occasion to take notice 
of such pr.^cise combinations. And because it would 
be tedious in conversation, every time these complex 
notions occur, to enumerate all the ideas of which 
they consist j therefore, for the sake of ease and dis- 
patch, they give them particular names, and thereb]f 
fender the compositions fixed and permanent. 
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\wm^t together in his mind. Of the ttme nature are 
viost of our ideas of human actions ; for though many 
of them come to our notice by seeing the actions them« 
sclvef, or hearing them dejscribed by others, as distil* 
ling^ carvings treason^ &c. yet it is plain that they 
must have been projected and contrived in tlie mind of 
nan before they had a real existence* 
Sec. XV...«ifjw the Mind is determined in makirig 

these Combinations* 
It is here that the understanding has the greatest 
■cope, and finds most employment for its active powers i 
nor indeed is it possible to set any bounds to the ideas 
of this class ; the combinations already made being aU 
most innumerable, and those yet in the power of the 
Blind affording an endless diversity. It may not» how- 
ever, be amiss to consider how. we conduct ouraelvieA 
amidst so great a variety, and by what rules we pro« 
ceed in making those combinations to which we haye 
mffixed particular names| while others, perhaps, no less 
obvious, are neglected. * The idea of killing, for in« 
stance, joined to that of a father, makes a distinct spe* 
cies of action, known by the name of parricide. It was 
doubtless as obvious to distinguish between the killing 
of an old man and a child, which yet we find is not done ; 
both these actions being comprehended under the.ge« 
neral name of murder* By what views therefore does the 
mind regulate its combinations ? . Why is it determined 
to one collection of ideas rather than another? This 
cannot be well understood, without observing, that it 
is the end of language^ to communicate our thoughts 
one to another; < Words are the signs of our ideas, and 
serve to express the conceptions of the mind. Now it is 
apparent, that such conceptions as are most apt to occur 
in the commerce of life, would be first distinguished by 
particular names ; the frequent occasion men have, of 
mentioning these among themselves, rendering tins ab« 
solutely necessary. But as raany-of these conceptions 
are collections of different simple ideas, hence we are 
insensibly led to such peculiar combinations, as are 
Biost serviceable to purposes of mutual intercourse and 
communicatioii. 
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life. Thus calcination, cohobation, filtration, &c« art 
words standing for complex ideas frequently framed in 
the4ninds of chymists, and therefore familiar to nijpri of 
that employment. Yet as these, and such like com* 
binations, seldom occur in common life, the generality 
of mankind, we see, are in a great measure unacquaisu 
cd with them, • ■ : 

Sec. XV 111,,,, Hence different Sets of them prevail in 
different Countries : and Words in one Language havi 
none to answer them in another, 
I might pursue these speculations farther, and shew 
how the several fashions, customs, and manners of one 
nation, leading them to form many complex notioni^ 
which come not so naturally in the way of another^ 
different sets of ideas prevail in different countrieS| 
and of course have names appropriated to them in 
the language, to which there are no words that an- j 
swer in another. The procedure and forms of our j 
courts of justice have introduced many terms into the 
English law, which stand for collections of ideas frathed 
among no other people. Nor would it be possible to ren- 
der these terms by any single words of another lan- 
guage ; because, where ideas themselves prevail ifotf 
there are no names provided to express them. In thii 
case, therefore, it becomes necessary to use circumlo* 
ciitions, and enumerate the several ideas comprehended 
in the collection, if we would so express ourselves, as 
to be understood in the language of other n^tlobij 
Nay, even among the same people, the change'of cos.- ! 
toms- and opinions frequently brings new sets of ideak ' 
which, of course, must be distinguished by particular 
namesr; while, at the same time, the notions of formed 
ages grow into disuse, and the words answering thei|l^ 
are wholly laid aside, or employed in a signification diit 
fcrent from what they had before. 

Sec. XIX««»..TA/X| ,tooj the cause that Languqg§ti 

..ir ar^ in a perpetual Jlux, -,\ 

Thus laiigpages are ia a perpetual flux,. and by.-d^ 

grees vary so much from their original frame, as to bc^ 

dome uniAtelligiblc eren to the desgejidanu of thttuQt 
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who «pcak .them. If we run back into the aget of chU 
*> valry in England, when tilts and tournaments were in 
: fashion, how many complex ideas, peculiar to that mode 
of life, shall we find familiar among the men of those 
times, which arc now little known or attended to? On 
I the contrary, the improvements in arts and sciences 
that have since taken place, have led us into innumera- 
ble views of things, to wliich our fore-fathers were per- 
fect strangers. But I shall not push these reflections any 
farther, believing that what has been said will be suffi- 
cient to show the origin and progress of our compound 
Ideas, 'arid how the raind is directed in the choice of th« 
"combinations it makes. We therefore proceed to tlie 
'Consideration of abstract ideas, which make the sub- 
ject of the following article. 



• ART. II. 
OF ABSTRACT OR UNIVERSAL IDEAS. 

See. l**».*GenerML Ideas formed by the Abstraction of 

the Alitid. 

IT A VIKG dispatched what was;iccessary to be said 
i concerning our compound ideas, considered mere- 
ly as they are combinations of the understanding, it is 
vA^Wtime'to explaih how we come by our general no- 
tions which serve to represent to us a multitude'of in- 
dividuals and are the standards by which we rank things 
into sorts. And this, as we jKave before intimated, is 
•donfe by the abstraction of the mind; which act may 
-U^cxtifndcd to all our ideas, "Whether simple, compound, 
or 6f sdbstances. If, for instance, we fix our attention 
on any particular colour, as scarlet, we can leave but 
the consideration of all present circumstances, as the 
subject in which it inheres, the time and place of seeing 
it, 8cc. and retaining only the impression itself,' make 
\K jC representative 'rf that qualityot appearance, where- 
jeVer we ehantc-io meet with it. It liS'thus that abstract 
tfiid universal itTea's are f^Kmed } f6r .the mind rcgardin(^ 
gnly Hit scailet'd^louP, VRftfc one dscyit observes per. 
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baps in a piece of cloth, another in a ^cture^andt 
third in the rainbow; the appearance is conceived to 
be the same in all these objects^ and (berefore is calld 
by the same name. 

Sec, II.... All the Perceptions of the Understanding 

particular. 
But to enter a little more closely into this matter, ao^ 
show that these our general conceptions arc the mete 
creatures of the understanding, it may not be amiss t» 
take notice, that all our perceptions of things, whether 
we derive them from sensation or reflexion, are of their 
own nature particular, and represent to us singlei de^ 
terminate objects. When we see a horse, for instaBCCi 
in the fields, our idea is that of an individual. • If ve 
hear a sound, it is something particular, and differeilt 
from what we hear at any other time. Every percep- 
tion of the mind is distinct from every other perception; 
nay, and every idea brought into "^cw by the imagina- 
tion, as when we frame the image of a lion standing 
before us, is still singular, and represents a single objectt 

Sec. lll....The Idea of the Species represents what is 
common to different Individuals* ^ 
But when we come to take a view of these serenl 
particulars, we readily observe among some of them 
a resemblance ; and framing to ourselves an idea of 
those things in which any of them are found to agrWy 
we thereby get a general notion, applicable to many 
individuals. Thus horses are found to resemble one 
another in shape, voice^ and structure of parts. The 
idea, which takes in only the particulars of this resem* 
blance, excluding what is peculiar to each siiwgle isni- 
mal, becomes of course common to all creatures • of 
that kind, and is therefore the representative of a 
whole class of beings. Accordingly the name of that 
general idea is given to every animal in which that 
shape, voice, and structure -is found; for the wpixL 
horse, implying onlv these particulars, must belong to 
all creatures wherdin they exist. This is the first step 
or gradation in the forming of abstract notions, wbQ^ 
tUe. mind confines itself to the consideration of indiyi^. 
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dualsi and frames an idea that comprehends such only 
under it. The rank or class of things answering to 
this idea, is called species in the language of the 
schools. So a horse is a certain species of animals, an 
oak is a species of trees, and a square is a species of 
four-sided figures. 

Sec. IV.... The Idea of the Genus represents what $0 

common to several Species, 
When we have thus learned to rank individuals into 
sorts and classes, according to the resemblance found 
among them, the mind proceeds next to consider the 
species themselves, and often in these too observes a 
certain likeness. Whereupon, throwing out all tho^e 
particulars wherein the several species are found to 
disagree, and retaining only such as are common to 
them all, we thereby frame a still more general idea, 
comprehending under it a variety of diiOferent species. 
Thus a sparrow, a hawk, and eagle, &c. are distinct 
species of birds, which have each their peculiar shape 
and make. They nevertheless resemble one another, 
in being covered with feathers, and provided with wings 
that bear them through the air. Out of these parti- 
culars we form a new idea, including all the common 
properties of the feathered kind ; and appropriating to 
it the name of bird^ mark by that word another class of 
things, of a higher order than any of the former. This 
superior division, which extends to several species at 
once, is called in the schools xh^ genus j and is the second 
step the mind takes in advancing to universal notions. 

Sec. Y,,,.The Mind may advance by manifold GradO" 
tions^ in rising from Particulars to Generals, 
And thus have I given a sli^rt, but I hope intelligi^ 
ble account, of the business o^ genera and species^ aboift 
which so much has been saiAfin the writings of logici- 
ans. SpecieSy in strictness and propriety of speech, is 
such a rank or class of things, as comprehends under 
it only individuals: ^^ww^ advances still higher, and 
takes in a variety of distinct species. It is, however, to 
be observed, that the mind in rising from particulars 
to gencrtU, docs not confine itself to one or tvfo ^j:^* 
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dations, but may carry its views through the whgfe|'Ll' 
extent •£ things, until at length it arrive at &u idn 
embracing the nniversal compass of nature. Forwfaa 
we have ranked things into sorts^ and reduced tbcR irr 
again to the higher order or genus^ these genera an 
still found to resemble one another in some particfi 
larsy ivhich being collected into one idea, form anew 
and more comprehensive division of things. Tim C3:j 
bird is ?LgenuSj embracing all the varieties of the 
thered kind. Fish implies the several species of livi 
creatures which inhabit the waters, ^ladruped anK a 
insect are also universal ideas, that take in many infe-lcic 
rior distributions and chsses. Yet all these differcBtlctf 
orders of being, have this in common, that they titlc*^ 
provided with organical bodies, fitted for the purposesltsc 
of life and spontaneous motion* An idea, thercforeif [^ 
comprehending only these last particulars, will equal^ 
belong to all the divisions before enumerated ; andthelta 
word animate by which it is expressed, becomes a^|^iK^l^ 
ral name for the several creatures endued with life^li 
sense, and spontaneous motion. If we are for canyfll 
ingour views still farther, and framing a yet more upi- |f 
versal notion, we can cast our eyes upon both the ani- 
mate and inanimate parts of nature ; wherein we find 
this mutual correspondence, that they exist, 'and con- 
tinue in being. This last idea, therefore, of being ia 
general, comprehends under it all the varieties of 
things, and may be univeijsally applied to whatever 
lias either life or existence ; so that in respect of the 
present frame of nature^ it is the highest and most uni* 
versal idea we have. 

Sec. YhffWhence many^ intermediate Steps betVfeenthC 
highest Genus and lowest Species. 

In this series of notions, rising one above another, 
in the degree of universality ; that division^ which' 
comprehends under its several genera, is called in the 
schools the higiur genus ; which denomination conti- 
nues, until we arrive at the last advance of the under- 
standing, when, being come to the most general of all 
i4easi tliat admits not of $ superior, it is distinguished 
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liythrnamc of tht^enus general issi mum. In like man^ 
-»€r the several genera^ comprehended under a higher 
*^4nusj are, in respect of it, considered as species j and 
^s these two last have species under them, the inferior 
dlivisions are, for distinction's sake, termed lower spe*' 
^ies. Thus the progression continues, and when we 
■^ome to thj? lowest subdivision of all, comprehending 
:ft>Bly individuals, which, as I have before intimated) 
^iCoDstttutes the proper species, this the schools denomi- 
l^laite tlie species specialissima. All that lie between 
%t and the highest distribation of things, are the inter- 
^nediate genera and species, which are termed, each in 
"^heir turn,- genus generalius^ or species specialior^ ac« 
cording as we consider them in the ascending or de* 
acending scale of our ideas ; or, to speak in the lan- 
guage of* logicians, according to their ascent or descent 
tnlinta pradicamentali,- 1 should not have entered so 
£artnto these verbal disquisitions, had not the terms 
here explained, been such as frequently occur in the 
writings of philosophers ; insomuch that without some 
knowledge of th»:m we must often be at a loss, in the 
prosecution of these studies. Besides, it is both curious 
and useful, to see the gradual progress of the mind, in 
its advances from particular to general conceptions— 
to observe it ranging its ideas into classes, and esta- 
blishing a just and regular subordination in its views 
and noticc»-of things, 'i'hij is the shortest way to 
knowledge, and affords the best means of preserving th& 
order and due connexion of our thoughts, so as to 
make them subservient to the increase of science. For 
when we see how things comprehend, or arc compre- 
hended in, one another, we are able to discover the mu- 
tual dependence of ail the several branches of know- 
ledge which leads us into the true and natural method o£ 
conducting our understandings in the search of truth* 
Sec. VlI....Gffn<rrfl/ Ideas the Creatures of the Under^ 

standing* 
From what has been said, it Is evident, that gene- 
ral ideas are the creatures and inventions oi the under- 
standing. Nature, it is true, in the^ production of 
thingS) makes many of them alike ; bat it is the 
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alone, that collects the particulars in which they ^grttj^ 
into one idea, and sets it up as a representative of ma- 
ny individuals. And now 1 think we may venture upon 
that much-agitated question, where do the genera and 
species of things exist ? To which I answer, in the 
mind. Universality belongs not to things themselves, it 
being apparent, that they are 'all particular in their ex- 
istence. However, as they often have many propertiei 
m common, the understanding, by uniting these intb 
one conception, obtains a general idea, under wliiclf it 
ranks all the several objects wherein these propertiei 
are found. So far indeed we must allow, that the par- 
ticular combination of 'properties, which constitutes the 
genus or species, exists in all ithe individuals referred to 
that genus^or species j but then it is in conjunction jvith 
other properties, by which these individuals are distin- 
guished from one other. Thus the collection of simple 
ideas, signified by the word bird^ is to be found, for in- 
stance, in a haivfkj or any other single animal, to which 
we apply that general name: but the notion itself, ab- 
stracted from all the particulars to which it belongSi 
has evidently no existence out of the understanding. 
There is not a being in nature that can be called a bird 
in general, or that does not necessarily imply, in the 
very conception of it, several simple ideas, besides those 
marked by that word. For the name, in this case, sig- 
nifies no more than an animal covered with feathers, and 
provided with wings, without regard either to shape^ 
bulk, or the particular time and place of its existence. 
These last considerations, however, are inseparable 
from the reality of things, and therefore must be added 
to the general idea, before we can conceive any thrng 
conformable ta it actually brought into being. - 
Sec. Yllht^Considcred apart, they exist only in the 

Mindy but in conjunction with other Ideas in the ittm 

dividuais comprehended under them. 

Hence we see at once, what sort of an existence ge- 
neral natures have. Considered apart, and by them* 
selves, they are wholly the workmanship of the under- 
standing, and derive their being and reality from it ; 
but viewed iu conjunction with other ideas that co-e2ust 
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^ith them in the several objects of nature, they are to 
l>e found in the individuals to which they refer ; and 
therefore, according to this way of conception, may be 
said to have an existence in them. Thus, so long as 
the ideas answering to the words man or tree^ continue 
l^neral and undetermined, they have no real objects 
answering: them in nature; nor can the collections of 
simple ideas, marked by these names, while all others 
are supposed excluded, exist any where out of the un- 
derstanding. Nevertheless, as all the simple ideas, in- 
cluded in the general notion of matiy are to be found ia 
every particular man— and all those implied in the no« 
lion of a^ree, in every particular fr^e-— hence the general 
nature of . man, exists in every individual man^ as does 
the general nature of a tree^ in every individual tree* 
Sec* 11£»,, .Difference of Ideas considered as compound 

and as universal* 
One thing still remains to be observed, with regard 
to these our general ideas ; that, though many of them 
are evidently combinations of dififerent simple ideas, and 
according to that way of considering them, are includ- 
ed in the first division of our complex conceptions, those^ 
namely, framed by the composition of the mind ; yet 
ve are carefully to distinguish between an idea, as it is 
compound, and as it is universal. In the first case, the 
niad chiefiy considers the several ideas that are com«> 
bined together; or, in other words, all the attributes^ 
qualities, or parts, that are contained in any idea. Thus 
the idea of a birdy includes life, sense, spontaneou.s mo- 
tion, a covering of feathers, wings. &c. none of which 
can be left out without destroying the very nature oi 
tho.idea, and making it something quite diEe rent froiti 
what it \ijk% before. This way of considering things 
according to the number of their parts and properties^ 
is called by logicians the comprehension of an idea. But 
the universality of our notions implies quite another 
turn of thinking, in as much' as it fixes the regard of 
the miD% up6n the subject to which our ideas extend^ 
or the individuals and speaies comprehended under them. 
In this sense, the idea answering to the word bird^xiVt% 
iathe 9eTcral«p;:cie»ol the feathered creiition) thcAtf^tili 
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the^eas^e^ sparro9y idrky andinnumerabkothers^toan 
-which it may with equal propriety'be applied; And 
here it is remarkable, that the idea loses, nothing of iti 
force or comprehension^ by being restricted to a parti«' 
cular kind. When I say the bird of Jove^ though in 
this case the idea is restrained to the eagle alone, it still 
remains as distinct, and includes as many simple ideu 
in its composition, as Tvheu, before, it was extended to. 
all the difierent tribes of feathered animals* 
Sec* X... The comprehension and extension of our Ideas* 
We see. therefore, t}iat out compound ideas may 
continue the same in respect of their attributes, or the 
number of parts, and yet vary considerably in the degree 
of universality. The general .idea of man is tliensame, 
whether applied to the whole human race, or those of 
any particular nation. When I affirm, for instance^ of 
mankind in general, that their knowledge falls short of 
perfection, and afterwards make the like observation of 
the men of the present age ; in both cases, the word 
Tnan stands for one and the same collection of simple 
ideas ; but in respect of the individuals to which it is 
applied, there is a great and manifest difference. That 
18, the term, man^ denotes one "invariable compound 
idea ; which, notwithstanding, considered as a general 
notion, may be contracted or enlarged at pleasure^ 
And as in the former case, the several parts of the coro« 
pound idea are called its comprehension ; so in the lat* 
ter, the individuals, to which the universal idea is ap- 
plied, are called its extension* I might add many moro 
observations on this subject, but choose rather to stop 
here, having said enough to explain the difference be^ 
tween compound and abstract ideas, and show the ret' 
sen of my ranging them under distinct heads* 

ART. III. 
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OF OUR roEAS OF RELATIONS. 

Sec. l**.»Ideas of Relations exceeding numerous* . 
COME now to the third and last division of thoie 
ideas, irhich I consider as the creatures and work* 
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nahip of the voderstandmg ; :such> naitielf, ts arise, 
from the compsinDg of things 6ne lyith another* For 
the mind, in its views, is not-tied to single objects ; but 
can escamine their references and respects, in regard to 
others;^ brought under consideration at the same time* 
And when it does jso, and thence derives new notices of 
things, the ideas thus got are called relations, and make^ 
I am apt to think, the. larges^ class of all our percep- 
tions. For every single.object will admit of almost in- 
numerable comparisons with others, and in this sense 
may become a very plentiful source of ideas to the un- 
derstanding. 'Thusy'if we compare one thing with ano-* 
ther, in respect of ^/i, we get the ideas oigreatery less, 
or equality; if in respect of time, of older 2^nd younger g 
and so for other relations, which we can pursue at plea- 
sure, almost without end ; whence it is easy to conceive^ 
how very, extensive this tribe of our perceptions must be. 
Sec* II, ••• Men chiejty determined to particular Com* 

parisons by the Wants and Exigencies bf hife. 

I shall not pretend to trace out thescideafs particu- 
larly, nor indeed so much as to enumerate their several 
divisions ; it being enough to observe, that here, as 
well as in the other kinds of our- complex ideas, we 
bound ourselves, for the most part, to such comparisons, 
as the exigencies of society, the wants of life, and the 
different professions of men, render necessary ; and are 
more or less accurate in tracing out the relations of 
things, according to the degree of importance they 
appear to have in these respects* The relations of 
men one to another, arising either from the tieq of bloody 
their several ranks and places in the community, or a 
ntUual intercouse of good offices, being of great weight 
and concern in the commerce of life, have in a particu-^ 
lar manner engaged our attention, and are therefore 
very minutely described* For the same reason, men 
have found it necessary, to deterihine, as 'exactly as 
possible, the various dependence of .things, as their 
happiness is nearly connected with this knowledge* 
When we consider objects merely tn respect of exist* 
cnce, as either giving or receiving it, wexome by the 
pf camse aiid efiect : nor need I mention how mucli 
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the welfare' of mankind depends on iin'ejcteosive -views 
of things, as they stand connected in thi4 relation ; it: 
being evident, that the several schemes and purposes of 
life, are all conducted upon a previout supposition, tliat« 
certain known causes will have their usual regular ef» 
fects, and such and such actions be attended with such- 
and such consequences. 

'Sec. Ill •9: Relations of Creator and Creature^ istc. 
But there are other relations of this kind,- besides, 
those that regard merely existence ; as when we also 
take into the account the additional gifts of a capa- 
city *foc happiness, and" the means of ' Attaining it ; 
which constitutes the relation of Creator ^n^ creaturcj 
in the more solemn acceptation of these words. Againi 
when we consider the great Author of our being, not 
only as'the Creator of the universe, but also as.pre-' 
serving and holding it together, and presiding over the', 
present frame of things with uncontroiiled dominion;' 
he then appears under the notion of a moralGovcmor^ 
to whom we are* accountable for our actions^ and the 
use we make of those powers and faculties we derive' 
from him* Now as it is of the highest consequence 
for men, not to be unacquainted with these, and such 
like relations ; hence we. find, that the wisest nations^' 
and such as best understood the true applicauon of the* 
powers of the mind, have always made it their clucf 
study to regulate and ascertain these ideas^ and trace 
them in all their consequences. And th^s we may, in 
some measure, perceive, how the mind proceeds in 
comparing its ideas together, and by what views it is 
chiefly governed, in framing the complex notions of this 
class, by which it represents the various habitude^ of 
things, I shall only add upon thu subject, these tfuro 
observations. .' . . i- 

Sec. IV...Our Ideas of relations ^ery clear and distinctm 

• First, that our ideas of relations, are for the most 
part vsery clear and distinct. For the comparing of 
things together, being a voluntary act o£[ the mind, 
we cannot but suppose that it must be acquainted with 
its own views in the comparison ; and of course have 
a dear cohcepdon af the foundation x>f that relation) 
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it sets itself ta enquire into. Thus the relation of 
cause and effect, implying only that one thing produ- 
ces, or is produced by another, ifluch notions are al« 
'ways distinctly settled in the understanding before it 
goes about to make the comparison ; it is evident, 
that the idea representing this mutual respect of ob- 
jects, "will be no less clear, than are the notions them- 
selves upon wluch the relation is founded. And what 
is St ill more remarkable of the ideas of this class ; 
•they cease not to be distinct, even where the subjects 
compared are but very imperfectly known. For 1 can 
"well enough conceive, that one thing has produced 
another, and that therefore they stand related as cause 
and effect, theugh my ideas of the things themselves 
may perhaps be very obscure, and come far short of 
representing their real nature and properties. I doubt 
not but it will be readily owned, that our idea of the 
universe, considered as comprehending the whole 
frame of created things, is very inadequate; and 1' 
think it is still more apparent,' that our notion of the 
Supreme Being comes not up to the excellence and 
perfection of his nature. Yet wc J^ery well lenders tand 
what is meant by calling God the Author of the 
world ; and though we comprehend not the manner 
of his producing it, find no difiieulty ip framing the 
ideas, the relative words Creator and creature, stand for. 

Sec. ^••••Ideas of Relations among the most important 

Conceptions of the Mind* 

I have yet another observation to make upon this 
subject ; and it is, that our ideas of relations are among 
the most important conceptions of the understanding, 
and afford the largest field, for the exercise and im- 
provement of humaii knowledge. Most of our en- 
quiries regard relative ideas, and are set on foot with 
a view to investigate the mutual habitudes of things. 
The mathematician has taken quantity for his province,^ 
and teaches us how to compare magnitudes of differ- 
ent figures and dimensions, in order to judge with 
certainty of their relative properties. The philosopher 
attaches himself to the chain of causes and effects, and- 
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endeavours to trace out the various dependence of 
things considered in this, light. In fine, whither do 
all our researches tend, but by means of certain 
known properties and relations, to find out others that 
stand some how connected with them? As for the 
importance of these conceptions, no one can call that 
in question, who reflects ; that from our relations to 
our Creator and one another, arise all the^ duties of 
morality and religion, and that the correspondence of 
the several objects of nature, to the organs of the 
body, and faculties of the mind, is that by which 
alone we can judge of what will procure us happiness 
or misery. Wtience it is evident, that without an 
exact knowledge of these relations, we roust wander 
on in life with great uncertainty, and may often plunge 
into calamities and misfortunes, by those very pur- 
suits from which we expected nothing but joy and 
pleasure. 

Sec. Ylt,,* Recapitulation* 

Thus have I gone through the several divisions of 
our ideas, which I have endeavoured to represent ia 
such a manner as theirvast extent may most easily ap« 
pear, and the conduct of the mind in framing them 
be distinctly apprehended. I might easily run into 
other distinctions, by considering them as clear or 
obscure, adequate or inadequate, true or false. But 
the limits of this tract will not allow my entering 
more fully into the subject, and I think it the less 
needful, because the very names are almost sufiicieat 
to convey a notion of these several kinds of ideas into 
the mind. But as the division explained above seems 
to be of great importance, towards settling in the un- 
derstanding a just view of the progress of human know- 
ledge, and the steps by which it advances from one 
degree of improvement to another, 1 shall' here run 
over it again in as few words as possible, that the 
whole process may be seen at once. Our ideas are all 
derived into the understanding, either by sensation or 
reflexion. This, however, is observable, that one and 
sl)C jsame object oftea c:&ciles a variety of perceptions 
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at once, wklch are nevertheless readily distinguish- 
ed by the mind, and appear each under a form pe- 
culiar to itself. These constitute our primary and 
original notices, and are easily known from all others, 
in as much as they are entirely void of plurality, and 
cannot be divided into two or more different ideas. 
They are also the materials out of which the others 
are formed, and are therefore, by way of distinction, 
called simple ideas. But tht mind, though it has no 
power over these, either to fashion or destroy them, 
can yet combine them in aa infinite number of ways ; 
and from their various combinations result all our 
complex ideas, which arc of two principal kinds. First, 
euch as are derived from without, and represent those 
combinations of simple ide^, that have a real existence 
in nature. Of this sort ar^ all our ideas of substances. 
Secondly, the conceptions formed by the mind itself, 
arbitrarily uniting and putting together its ideas. And 
as this makes by far the largest class, and comprehends 
all those ideas which may be properly termed our own, 
as being the real workmanship of the understanding; so 
jihey fall very naturally under three distinct heads. For 
cither the mind combines several simple ideas together, 
in order to form them into one conception, in which 
the number and quality of the ideas united, are prin- 
cipally considered ; and thus it is we come by all our 
compound notions : or it £xes upon any of its ideas, 
whether simple, compound, or of substances ; and, leav- 
ing out the circumstances of time, place, real exist- 
ence, and whatever renders it particular, considers the 
"appearance alone, and makes that a representative of 
all of the kind ; whence our abstract and universal 
ideas are derived : or lastly, it compares things one 
with another, examines their mutual connexions, and 
thereby furnishes itself with a new set of notions, 
knownby the name of relations, which, as has been al- 
ready remarked, make by no means the least important 
class of our perceptions. This division of our ideas, 
as it seems to be the most natural, and truly lo repre- 
sent the manner in whicn they are introduced into the 
fn'n}4t ^^ ^ believe it will be foaad to coui^eUeiid ibftoa. 
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in all their varieties. I shall therefore now proceed to 
offer some observations upon language, as being the 
great instrument, by which we are enabled to make oitf 
ideas and perceptions known to others. 

ei)ap. V. 

OF WORDS, CONSIDERED AS THE 
SIGNS OF OUR IDEAS. 

Sec. I Words furnish the Means of recording mat 

own Thoughts. 

WE have seen lioW the mind comes to be fint 
furnished with ideas, and by what methods it 
contrives to diversify and enlarge its stock : let us now 
consider the means of making known our thoughts to 
others, that we may not only understand how know- 
ledge is acquired, but also in what manner it may be 
communicated with the greatest certainty and advaft* . 
tage. For our ideas, though manifold and various, are 
nevertheless, all within our own breasts, invisible to 
others, nor can of themselves be made appear. . But 
God designing us for society, and to have a fellowship 
with those of our kind, has-provide'd us with organs fit* 
ted to frame articulate sounds, and given us also a ca- 
pacity of using those sounds as signs of internal con- 
ceptions. Hence pprlng words and languages ; for 
having once pitched upon any sound, to stana as .the 
mark of an idea in the mind, custom^ by degrees, estab- 
lishes such a connexion between them, that the appear- 
ance of the idea iti the understanding always brings 
to our remembrance the sound or name by which it i^s 
expressed ; as, in like manner, tfie hearing of the sound 
never fails to excite the idea for which it is made to 
stand. And thus it is easy to conceive, how a man 
may record his own thoughts, and bring them again 
into view, in any succeeding period of life. For this 
connexion being once settled, as the same sounds will 
Alwap serve to excite the same ideas \ if he can h}x% 
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contrive to register his -vrords, in the order and dispo^ 
ftition in which the present train of his thoughts pre- 
sents them to his imagination ; it is evident he will be 
able to recall these thoughts at pleasure, and that too 
in the very manner of their first appearance. Accord- 
ingly we find, that the inventions of writing and paxnt- 
^ng9 ^y enabling us to fix and perpetuate such perish- 
able things as sounds, have also furnished us with thie 
means, of giving a kind of permanency to the transac- 
tions of the mind, insomuch that they may be in th© 
Bame manner subjected to our review, as any the other 
abiding objects of nature. 

Sec. 11,,*9 And of the mutual Communication of Know* 
ledge from one Man to another* 

But besides the ability of recording our own thoughtf 
there is this farther advantage in the use of external 
signs, that they enable us to communicate our senti- 
meilt^s to others, and also receive information of what 
passes in their breasts. For any number of men, hav- 
ing agreed to establish the same sounds as signs of the 
same ideas, it is apparent, that the repetition of these 
sounds must excite the' like perceptions in each, and 
create a perfect correspondence of thoughts. Whea 
for instance, any train of ideas succeed one another in 
my mind, if the names, by which I am wont to express 
^m, have been annexed by those with whom I con- 
verse, to the very same set of ideas, nothing is more 
' evident, than that by repeating those names, according 
to the teyor of my present conceptions, I shall raise in 
their minds the same course of thought as has taken 
possession of my own. Hence, by barely attending td 
what passes within themselves, they will also become 
acquainted with tlie ideas in my own understandings 
and have them in a manner laid before their view- 
So that we here clearly perceive, how a man may com<* 
municate his sentiments, knowledge, and discoveries 
to others, if the language in which he converses, be 
extensive enough to mark all the ideas and transactions 
of his mind. But as this is not always the ca^e, and 
nen are often obliged to invent terms of tbelc own^ tit 

F 
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express new views and conceptions of thing ; it naty be 
askedi how, in these circumstances, we can become ac« 
quainted with the thoughts of another, when he makes 
use of words to which we have never annexed any ideas, 
and which of course, can raise no perceptions in our 
minds? Now, in order to unveil this mystery, and give 
tome little insight into the foundation, growth, and 
bnprovement of language, the following observations 
will I am apt to think, be found of considerable moment. 

Sec. 111,:. Simple Ideas cannot be conveyed into the 
Mind by Words J or a Description i 

First, that no word can be to any man the sign of an 
idea, till that idea comes to have,a i*eal existence in hit 
jnind. For names being only so far intelligible, as 
they denote known internal conception^, where they 
have none such to answer them, there they are plainly 
sounds without signification, and of course convey no 
instruction or knowledge. But no sooner are the ideas 
to which they belong raised in th^^nderstanding^, tkan^ 
finding it easy to connect them with the established 
names, we can j«in in any agreement of this kind made 
by others, and thereby enjoy the benefit made by their 
discoveries* The first thing, therefore, to be consider- 
ed, is, how these ideas may be conveyed into the mind; - 
that, being th^re, we may learn to connect them with 
their appropriated sounds, and so become capable of 
understanding others, when they make use of these 
sounds in laying open and communicating their tho'ls* 
Kow to comprehend this distinctly it will be necessa- 
ry to call to mind, the before-mentioned dfvision of 
our ideas into simple and complex. And first, as.for 
•ur simple ideas, it has been already observed, that 
they can find no admission into the mind, but by two 
original fountains of knowledge, sensation and reflex* 
ion. If therefore any of these have as yet no being 
in the understanding, it is iiTipossible by words, or a 
description, to excite them there. A man, who had 
never felt the impression of heat, could not be brpugbt. 
to comprehend that sensation, by any thing we might 
^ay to explain itt If we would really produce the im 
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ItJ him, it must be by applying the proper object to his 
kensesj and bringing him within the influence of a hot 
-body. When thi^ is done, and experience has taught 
him the perception to which m':n hare anaex^l the 
name) herJ^ it then becomes to him the sign of that 
idea ; and he tlie nee forth understands the meaning of 
s. term, which, befot'e, all the words in the world would 
not have been sufllcient to convey into his mind. The 
case is the same in respect of light and colours* A mail 
born blind, and thereby deprived of the only convey- 
ance for the ideas of this class, can never be brought 
to understand the names by whicli they are expressed. 
The reason is plain ; they stand for ideas that have no 
-existence in his mind ; and as the organ appropriated to 
their reception is wanting, all other contrivances arc 
▼aln, Bor can they,' by any force of description, be rail- 
ed in his^magination. But it is quite otherwise in our 
complex notions. For these being no more than cer- 
tain combinations of simple ideas put together in va- 
Jious forms— kif the original ideas, out of which these 
collections are made, have already got admission into 
the undefstandingy and the names serving to express 
them are' known— -it. will be easy, by enumerating the 
several ideas c/>ncerned in the composition, and mark- 
ing the order and manner in which they are united| 
to rai^e any complex conception in the mind. Thus 
the idea answering to the word rainbow^ may be readi- 
ly excited in the imagination of another, who has ne- 
ver seen the appearance itself, hy barely describing the 
figure, largeness, position, and order of colours \ if we 
suppose these several simple ideas, with their siameS| 
sufiiciently known to hinu 

Sec. lV....TAr Nature of Complex Ideas Defmabky 

those of Simple Ideas not* 

And this naturally leads me to a second observation 
upon this subject, namely : that words standing for 
complexjdeai are all definable ; but those, by which 
we dencie simple ideas, are not. For the perceptions 
of this latter class, having no other entrance into the 
piAd). than by sensation gr reflexion \ can only be ac» 
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quired by e3q)erience from the several objects of nature ^ 
proper to produce those perceptions in us. Wordsj 
indeed, may very, well serve to remind us of them, if 
they have already found admission into the undetstand- 
ing, and their connexion with the established names ii 
known ; but they can never give them their original 
being and existence there. And hence it is, that when 
any one asks the meaning of a word denoting a simple 
idea, we pretend not to explain it to him by a defini- 
tion, well knowing that to be impossible ; but 8uppo»« 
ing him already acquainted with the idea, and onlj 
ignorant of the name by which it is called, "we either 
mention it to him by some other name, with -which we 
presume he knows its connexion, or appeal to the ob«, 
- ject where the idea itself is found. Thus, was ^ny one 
to ask the meaning of the word whitCy we should tell 
him it stood for the idea as aldusy in Latin^ or Slancy in 
French ; or, if we thought him a stranger to these lan- 
guages, might appeal to an object producing the idea, 
by saying, it denoted. the colour we observe in snow or 
milk. But this is by no means a definition of the word, 
exiting a ne^ idea in his understanding ; but merely a 
contrivance to remind him of a known idea, 'and teach 
.him its connexion with the established nan^e*. For if 
the idea after which he enquires, has never yet been 
raided in his mind— -as suppose one, who had seen lio 
other colours than blackacSiA ivhitCy should ask the mean- 
ing of the word jcur/cf— it is easy to perceive, that it 
would be no more possible to make him comprehend it by 
words, or a definition, than to inculcate the same per- 
ception into the imagination of a man born blind. 
The only mctiiod in this case, is, to present. some ob- 
ject, by looking at which the perception itself may be 
excited ; and thus he will learn both the name and the 
idea together. 

Sec. '^,„. Experience and Observaiian bring Men to an 
Agreement in the Names of Simple Ideas, 

Should any one's curiosity now prompt him tb enquire, 
how it comes to pass, that men agree in their names pf 
the simple ideas, seeing they cauaot view the percef- 
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"tioMS in one nnother's minds, nor make known these 
perceptions by words to others ; I answer, that the ef« 
£eGt here mentioned is produced by experience and ob« 
servatioR. Thus, finding, for instance, that the name^ 
heat^ IS annexed to that impression which men fefcl 
.i¥hen they approach the fire, I make it also the sign of 
-the idea excited in me by such an approach, nor have 
any doubt, but it denotes the same perception in my 
aiind as in their's. For we are naturally led to ima- 
gine, that the same objects operate alike upon the or- 
gans of the human body, and produce an uniformity of 
sensations. No man fancies, that the idea raised in 
Lim by the taste of sugary and which he calls sweets 
nessy differs from that excited in another by the like 
in^ns ; or that wormwoody to whose relish he has given, 
the epithet d/f/er, produces in others the sensation which 
he denotes by the word roeet. Presuming, therefore, 
upon this conformity of perceptions, when they arise 
. from the same objects, we easily agree as to the names 
of our simple ideas ; and if at apy time, by a more 
Barrow scrutiny into things, new ideas of this class 
come in our way, which we choose to express by terms 
of our own invention ; these names are explained not 
by a definition, but by referring to the objects, whence 
the ideas themselves may be obtained* 

See. VI....T/itf Ccnveyance of Comphx Ideas hj Defi* 
nitionsy a wise Contrivance in Nature; 

Being in this manner furnished with simple ideas, 
tod the names by which they are expressed, the meaning 
of terms that stand for complex ideas is easily attain- 
ed ; cbecause the ideas themselves answering to these 
•terms,- may be conveyed into the mind by dcpfioitions* 
For our complex notions, as was already observed, are 
only certain combinations of simple ideas. When, 
therefore, these are enumerated, and the manner ij^ 
which they are united into one conception explained, 
nothing more is wanting to raise that conception in the 
understanding ^ and thus the term denoting itxome« 
•f course to be understood. And here it is worth while, 
to reflect a little upon Xhm vise couvt\-^«X«t v/i ^dckV^x^^ 
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in thus furnishing us with the very aptest mean 
communicating our thoughts. For were it not S( 
dered, that we could thus convey our complex i 
from one to another by definitions, it would in n 
cases be impossible to make them known at all. 
is apparent in those ideas which are the proper ^ 
of the mind. For as they exist only in the undcrst 
ing) and have no real objects in nature, in confor 
to which they are framed,-*4f we could not make 1 
known by a description, they must lie forever hi 
within our own breasts, and be confined to the na 
acquaintance of a single mind. All the fine scenes, 
rise from tims to time in the poet's fancy, and, b^ 
lively painting, give such entertainment to his re; 
—were he destitute of this faculty, of laying 
open to the view of others by words and descript 
---could not extend their. influence beyond his 
imagination, or give joy to any but the orij 
inventor. 

Sec. VIh„.And of great avail towards'ihc Imp 

meiit of Knowledge, 

There is this farther advantage in the ability w 
joy, of communicating our complex notions by d' 
tions ; that as these make by far the largest class o 
ideas, and .most frequently occur in the progress 
improvement of knowledge ; so they are by this n 
impacted with the greatest readiness, than whicl 
thing could tend more to the increase and spreadi: 
science. For a definity is soon i perused, and ii 
terms^of it are well .understood, the idea itself fini 
ca&y ailmission into thci mind. Whereas in si 
percei^Uans, where we ;arc referred to the objects 
-ducing.theixi, if these camnot be 'come at, as is s 
timesthe case, thCinames, by which they areexpr 
must remain .empxy .sounds. But new ideas of 
class occurring very rarely in the sciences, the] 
dom create any great obstruction. - It is otherwise 
jB^r complex notions ; for every step we take, le: 
vs into new combinations and views of things, i 
^^oi^^t oecesnry toexplaistbbsfrto others, before 
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cmn be made acquainted with our discoveries. And as 
the manner o/ deEnitions, is easy, requiring no appara« 
tus bat that of words, which are always ready, and at 
band ; hence we can, with the less difficulty, remove 
such obstacles, as might arise from terms of our own 
invention, when they are made to stand for new com- 
plex ideas, suggested to the mind by some present train 
of thinking. And thus at last we are let into the my 8^ 
tery hinted at in the beginning of this chapter, vtt^ 
how we may become acquainted with the thoughts of 
another, when he makes use of words to which we have 
as yet joined no ideas. The answer is obvious, from 
•what hXs been already said. If the terms demote simple 
perceptions, he must refer us to those objects of nature, 
"Whence the perceptions themselves are to be obtained ; 
but if they stand for complex ideas, their meaning may 
be explained by a definition. As for the names of sim- 
ple ideas, I shall here dismiss them ; it being sufficient 
to take notice, that our knowledge this way can be ex- 
tended only by experience and observation. But the 
theory of definitions making a material part of logic, 
and being indeed of ^eat importance towards the im- 
provement of human kijowledge, it will be necessary 
to lay it a little more open to the view df the reader* 

Sec. VIII.... T^tf Composition and Resolution of otur 

Complex^ Ideas. 

Complex ideas are, as has been already said, no other 
than simple ideas put together in various forms. But 
then it is to be observed, that in making these collec- 
tions, the mind is not always tied down to the immedi- 
ate view of the simple perceptions but of wKich they are 
framed, for if w^suppose the understanding already 
furnished with a considerable stock of compound no- 
tions, these again may be made the constituent parts of 
others still more compounded, insomuch that the new 
idea, thence arising may be termed a combination of 
complex conceptions. Thus the idea annexed to the 
word' ton/ m^/, includes many perceptions under it, as 
life, sense, spoiitaneous motion, &c. In the like man- 
ner by the term rational^ wc dcuotfe 2l Ywvtx^ <ii <dm^\ft. 
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ideas* If now combining thesis two conceptions togew 
ther, we form the still more complex notion of a rationp 
al animal; the idea thus got is truly a collection of 
compound notices. In a word, the same thing happens 
here as in numbers, which we may consider not onlf 
41S various collections of unit5, these being indeed their 
original and constituent parts; but also as sometimes 
composed of other lesser numbers, which, all put toge- 
ther, make up the respective sums. Now in tracing 
any very large number, when, for the ease of the mincl, 
we consider it at first as composed of various others stiU 
less — if we next take these less parts to pieces, and 
pursue them continually, until we arrive at the units 
out of which they are composed ; we thereby totally 
unravel the collection, and being able to push'our re- 
searches no farther, rest satisfied in the view thus offered 
to the understanding. Just so it is in the examinatioA 
of our complex ideas. For when any very compounded 
notion comes under the inspection of the mind, in or- 
der to be traced to its first principles — we begin with 
resolving it into other ideas less complicated ; and taking 
these again to pieces, one by one, still go on withth^ 
search, until we have broken the whole' into our first 
and simple perceptions, beyond which the pursuit can- 
not possibly be carried. And this is the reason why I 
have all along called our simple ideas the foundatioa 
and groundwork of human knowledge ; because, in 
unravelling the conceptions of the mind, we find our- 
selves at length bounded by these ideas, which are in* 
deed the last resort of the understanding. 

Sec. IX.... The Names of Simple Ideas may he consider* 
ed as the Elementary Parts of Language^ 

From what has been said,it will be easy to conceive 
fcow, in defining a term, standing for any very complex 
idea, other terms may be introduced, that also denote 
compound ideas, though of an inferior class. For the 
first idea being resolvable into others less complicated; 
the definition, which enumerates these componeift ideaS| 
must consist of the names by which they are expressed* ' 
And if it so happen, that the ideas of this sec^dclaa* 
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ktt also unknown, their terms, too, ought to be still far- 
ther defined. In this manner may a series of definition* 
be carried on, until !we arrive afthe names of simple 
ideas, which not being definable, the analysis must ne- 
cessarily cease. And thus we secj that as our simple 
ideas are the materials and foundation of knowledge, so 
the names of simple ideas may be considered as the ele- 
mentary parts of language, beyond which we cannot 
trace the meaning and signification of words. When 
"we come to them, we suppose the ideas they stand for 
•mlready known ; or, if they are not, experience alone 
inust be consulted, and not definitions or explications. 
And here it is well worth our notice, that as the names 
of these our original conceptions, constitute the prima- 
tivc and fandamental articles of speech, upon which 
the wholC' superstructure of human language is buil|, 
80 they are, of all others, the least doubtful and uncer- 
tain iii their signification. Because, standing eachfor 
one- simple percejftion, not precariously excited in the 
mindf but the effect of certain powers in things, fitted 
to proSduce that sensation in us ; there is iio danger of '* 
error or mistake*. He that once knows siveetness to be 
the name of the taste received from sugar, whiteneis 
of the colour in snow or milk, and heat of the sensation 
produced by approaching the fire, will not be apt to 
misapply those words, or annex them to perceptions of 
a different kind. And as the names of complex ideas 
may all be resolved into these primitive terms, it is ap- 
' parent, that we are sufficiently provided with the means 
of communicating our thoughts one to another I and 
that the mistakes so frequently complained of on this 
head, arc wholly owing to ourselves, in not sufficiently 
defining the terms we use, or perhaps not connecting 
them wich clear and determinate ideas* 
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C&ap. VI. 

OF DEFINITION, AND ITS SEVERAL 

KINDS. 

Sec. h.,,The Variety of Definitions proceeds from thi 
various Application of Words* 

HAVING laid these foundations, shown what 
words are, and what are not definable, and taught 
the manner of resolving our notions, as well as lan- 
guage itself, into its first and original principles ; we 
now proceed to explain a little more particularly th& 
nature of a definition, and the several kinds made uvt 
of, according to the different views men have in com- 
municating their thoughts one to another. Dcfinitiom 
are intended to make known the meaning of words 
standing for complex ideas ; and were we always care* 
ful to form those ideas exactly in our minds^ and copf 
our definitions from that appearance, much of the con- 
fusion and obscurity complained of in languages might 
be prevented. But, unhappily for us, we are by no 
means steady in the application of names, referring 
them sometimes to one thing, sometimes to another ( 
which often creates great uncertainty in their signifi- 
cation, and obliges us to give a different turn to our dc- 
iiiitions, according to the different reference of the 
terms defined. In order, therefore, to render tbu 
whole matter as clear and obvious as possible, we shall 
irst consider to what it is that names, in the use of 
language, are most commonly applied ; and then from 
the variety of this application, endeavour to account 
for the several methods of defining, mentioned in the 
writings of logicians. 

Sec. IL.. JVords have a threefold Reference s to our 
own Ideas y those of others^ and the real being (fihingSm 
Words then have manifestly a threefold reference. 
First, and more immediately, they denote the ideas in 
the mind of him who uses them ; and this is their true 
and proper signification* When a man speaks, it is 
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that he may ht understood ; and the words he em- 
ploys to convey his thoughts, are tiuch as by use he has 
learned to connect with the ideas then present to hit 
mind. But because those with whom we converse, are 
also supposed to know the meaning of the terms we 
use, hence, secondly, we consider our words as signS| 
likewise, of the ideas in their minds ; anii this is the 
fouiidation of what is called propriety in language, 
vhen men take care to afExsuch notions to their words, 
as are commonly applied to them by those of most un« 
derstanding in the country nvhere they live. The third 
and Is^^t reference of words is to things themselves. 
For many of our ideas are taken from the several ob« 
jects of nature, wherewith we a^e surrounded ; and 
being considered as copies of things really existing, 
the words, by which they are expressed, are often trans- 
Crrred from the idea^ themselves, to signify those ob* 
jects which they are supposed to represent. Thus the 
word, sun, not only denotes the idea excited in the 
ipind by that sound, but is also frequently made to 
stand for the luminous body itself, which inhabits the 
centre of this our planetary system* Now, according^ 
this threefold application of names, their definitions, 
%h.d the manner of explaining them, must be various ; 
lor it. is one thing to unfold the ideas in a man's 
own mind, another to djescribe them, as they are sup* 
posed to make their appearance in the minds of others ; 
and lastly, it is something still different, to draw 
iaiages or pictures, that shall carry in them a conform- 
ity to the being and reality of things. But we shall 
treat of each in- order. 

Sec. HI; ••Definitions of the Name teach only the Con* 
flexion of our' Words and Ideas ^ and are therefor^ 
arbitrarj. 

First,, then, when we consider words, as signs of the 
ideas in the mind of him who uses them ; a definition 
is nothing else, but such an explication of the mesinin^ 
of any term, as that tlie complex idea annexcd^to it by 
^he speaker, may be excited in the undfikstanding of 
Vm with whom be converses. And ttus U plainly an 



72 DUNCAN'S ELEMENTS 

more than teaching the connexion of our' "words aol* 1^ 
ideas, that others may understand the sense of our ci^ |^ 
prctsioiis, and know distinctly what notions we affix to 
the terms we use. When we say, for instance, that 
by the word square we mean a figure bounded by focur 
equal sides, joined together at right angles ; what is 
this but a declaration, that theTdea of a quadrilateridf 
equilateral, rectangular figure, is that which in dii- 
course or writing .we connect with the term square f 
This is that kind of definition, which logitians ca& 
the definition of the name ; because it discovers the 
meaning of the words or names we make use^f| br 
showing the ideas for which they stand* Now^ as sounoi 
are of themselves indifferent to signify any ideaSf, 
hence it is plain, that the definitions of names are arbi- 
trary, every man having a liberty to affix what notions 
he pleases to his words. But the convenie9ce of com* 
munication making it necessary for men speakings ths 
same language to agree as nearly as possible in the sig» 
nification of sounds, a conformity has accordingly been 
studied. Nevertheless, we find that differences 'wiB 
from time to time creep in, which must create great 
confusion in men's discourses and reasoningSi if they' 
are not careful to define their terms, that tjieir signift* 
cation may be kept fixed and steady, and lie alwa]^ 
c^en to the view of the mind. The writings of th» 
mathematicians are a clear proof, how much the ad- 
vancement of human knowledge depends upon a right 
ose of definitions. For as by means of thdm.they 
every where preserve the same determined signifies* 
tion to their words, hence there is little dispute as to 
th^e. meaning of their expressions, almost all men un^* 
derstanding then) in the same sense. And thus it bstp- 
pens, that such as apply their thoughts this way, havf 
ing perfectly the same views of things,'readily compre- 
hend the discoveries already made, and are thereby enar 
bled with joint labour, and an exact conforiiiity of nor 
tions, to carry on the improvement of this branch of 
knowledge. And if men in other parts of learning^ 
■were alike careful to fix the meaning of their termsi 
the progress of science must be greatly furthered, ^ 
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•H those vf rbal disputes, that now so much interrupt 
the course of our improvemeiu, might be prevented* 

Sec* lV»,*mD€jinitions of the Name not always true 

and real Dejinitions / 

This then ought to be our first care, when we enter 
upon a design of illustrating any particular branch of 
study ; to ascertain our ideas, and njark the name» by 
which they are expressed. And although definitions of 
words are indeed arbitrary, (foraman^may affix what 
ideas he pleases to his terms, nor can any one contest 
this liberty with him,) yet it will be proper to conform, 
as near as possible, to common acceptation, that there- 
by our thoughts may find a more easy and ready en- 
trance into the minds of others* If it should now be 
asked, what are the rules of a good definition ; I an- 
swer, that as in definitions of the name, we aim at no 
more than teaching the connexion of words and ideas ; 
ercry contrivance, by which we are enabled to excite 
the idea annexed to any word in the mind of another, 
wHl serve the purpose of a definition. Now the ideas 
/wc join with our words are of two kinds 2 either such . 
as we have reason to believe are already in the minds of 
others,* though perhaps they know not the names by 
which they are called ; or such as, being new and of our 
own formation, can be no otherwise made known than 
by a description. In the first case, there is no necessi- 
ty for laying open the idea itself, because being already 
known, any contrivance to remind us of it is sufficient* 
WhcB we say for instance, that a clock is an instrument i^ 
hy which we measure the hours of the day; it is plain,; 
that the idea answering to the word clocks is not here 
unfolded; but wc being before-hand supposed to have 
an idea of this instrument, are only taught by what 
name ic is called* Now in this sense, the names of 
even simple ideas may be defined. For, by saying that 
nvhiie is the colour we observe in snow or milk^ heat 
the sensation produced by approaching the fire, we suf- 
ficiently make known what ideas we connect with the 
terms, wA//^ and heat^ whic^i is the true purpose of a 
definition of the name. Hence it appeal^, that many: 
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of those explanations of words, which logicians callde* 
£nitions of the name, are not definitions in a true and 
proper sense, that is, such descriptions of ideas, as 
ivould serve to excite them'in Uie mind of another, even 
supposing him before wholly unacquainted with them, 
but merely contrivances to remind us of known ideas, 
and teach us the names by which they are called. 
Sec. V....i?u( only when they Coincide with the DeJU 

nit ion of the Thing* 
But where the ideas we join with our words, are new 
and of our own formation, there they are to be laid open 
by a description, because, being supposed unknown to 
others, we must first raise them in their min^s, before 
they can learn to copnect them with any particular 
names. And here it is, that the definition of the name 
coincides with what logicians call, the definition of the 
thing, as in either case we proceed by unfolding the 
idea itself for which the term defined stands. And 
indeed this alone is what constitutes a definition, in 
the true and proper sense of the word, as will appeaf 
more fully afterwards, when we come to consider the 
terms we use, as referred to the real objects of nature* 
We shall therefore postpone this consideration of the 
definition of the name, till we come to treat of the de« 
£nition of the thing, when it will more naturally ^ 
in our way. It may not, however, be amiss to observe, 
that when we say the definitions of the name arc arbi- 
trary, we mean not that the descriptions of ideas are 
so too. For every idea having a peculiar appearance 
of its own, by which it is distinguished from all others, 
nothing is more evident, than that the description must 
be such as to exhibit that precise conception. But 
then the connexion of any idea, with the name by 
which it is expressed, being,, as we have said, wholly 
arbitrary, the considering the description of that idea 
as the definition of that particular name must be so too* 
So that although definitions, considered as descriptions 
of our ideas, are steady and invariable, yet the appli- 
cation of them to particular sounds, (which is all that 
we understand by the definition of the name) is wholly 
a work of o«r own free choice* 
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Sec. Vh»..Defiiution of Words according to the comm 
mon use of Lctnguage not Arlfitrary* 

But secondly, besides considering w«rds as the sign$ 
of our own ideas, we are also very apt, on many occa** 
sions, to refer them to the ideas in the minds of other 
men. Now, to define a term, in this view, 13 to inves- 
tigate its meaning or acceptation, according to the 
common use of speech. Here then it is plainj that de* 
%uitions are not arbitrary. For although in regarding 
"words as the marks of our own ideasj we may give them 
what meaning we please ; yet when we consider theni 
in reference^ to the thoughty^f others, they have a fix-^ 
ed anc^teady signification ; namely, that which custom 
and the propriety of language has assigned them. The 
words, ability and genius^ "lay, by any man, be made 
to stand for one and the same idea in his own mind, 
and if he takes care to advertise us of this, he is at li-* 
berty to use them promiscuously. . But if the commoa 
course of language hath confined the yrcr^ genius to 
express the natural strength and talents of the mind^ 
an(i the word ability to denote. those which are acquir- 
ed, whoever pVetcnds to explain the proper acceptation 
bf these terms, is bound to take notice of this differ- 
ence. As propriety of speech makes our laiiguage in- 
telligible, and gives our thoughts a ready entrance into 
tlie minds of others, it Well deserves -our application and 
care. The best way to acquire it is from the writ- 
ings and discourses of those who seem to have had the 
clearest notions, and to have |kpplied their terms with 
the exactest choice and fitness. 

Sec. Yll.»»» Definitions of the Thing refer to the real 

Objects of Nature^ 
We *come now to the third and last species of defini- 
tfon, that namejy, which considers words as referred to 
things themselves. And here it is plain, we are not at 
liberty to feign and fashion our explications at pleasure) 
but being tied down to the real objects of nature must 
study a conformity to things themselves. When we 
define, for instance, the %un, considered as that being 
vho possesses the centre of out ^^^Xtm^ ^t^^ ^%.\x\^^ 

\ 
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heat and light to the planets around him ; it is not 
enough that we give an account of the idea, answer^ 
ing to tliat word in our minds. We must further 
take care, tha* the idea itself carries in it a real coa* 
formity to the object it is supposed to represent. Add 
hence it is, that all definitions of this krnd, wl^en just« 
ly made, are in reality pictures or representations, ta- 
ken from the being and existence of things. For thef' 
are intended to express their nature and properties jp 
as to distinguish them from all otliers, and exhim 
there clearJy to the view of the mind. 'Tis for this 
reason that logicians call them definitions of things, 
because they are supposed to' refer, not so much to t^s 
ideas in the understanding, as to the things thMnseWei 
represented by those ideas. 

Sec. VIII.. ..Ground of the distinction between thede* 
Jinition oj the Name and of the Thing'* 

And this also lets us into the ground of that distiilt- 
tion so universally received between definitions of the 
name and of the thing. The first are arbitrary, and 
not liable to debate or contradiction. The secoi.d are 
propositions, capable of proof and illustration, and 
which may therefore be contested. The reason is ob- 
vious. Definitions of the name serve only to mark what 
ideas we connect with our words. And as sounds are 
of themselves indifferent to signify any ideas, we are en- 
tirely at liberty to affix to them what notions we p!casc. 
But it is otherwise in the definition of the thing. For 
here our words serving to denote particular beings hi 
nature, cannot be the signs of any ideas at pleasure, but 
of such only as carry in them a conformity to the sever- 
al objects to which the words refer. A man may use 
the term, squarcy to express that idea, which others de- 
note by the word, trianglcy and define it accordingly. 
In this case, indeed, he recedes from the common forms 
of speech, but his definition cannot be charged with 
falsehood. He tells us that by a square he means a 
three-sided figure; and who can dispute the truth of 
this, if he really all along uses the word in that sense ? 
I would only observei that b^ changing thus the mean- 
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ing of words, we change not things ^hemselTes, or thehr 
relations and habitudes one towards another. These 
are at all times the same and invariable, nor have any de- 
pendence upon the fancy and caprice of men. It is true, 
the properties of xht triangle may, after this definition^ 
be affirmed of the sguart; but as in either case, the idea 
ta which these properties belong, is the same, the pro- 
positions only expressing our judgments, and not our 
judgments themselves, suffer a seeming yariation. 

Sec* IX...«il previous connexion between Names and 
. ThingSj cuts off all Arbitrary Explications* 
But wlijpie words are made to denote particular ob- 
jects, previous to anf definitions given, there ai-bitrary 
explications cannot have place. For in this case, we 
are not put upon explaining what ideas we connect with 
our words, but a connexion being already supposed be- 
tween the name and the thing signified, our business 
is to unfold that idea by which the object itself is most 
dearly and distinctly represented. Thus the word gold 
denotes that metal which h of highest value among men, 
and goes farthest in the way of commerce. This con- 
nexion being once settled, we are no longer left to ar- 
bitrary definitions, but must describe it by such proper- 
ties as are really to be found in it, and will best serve to 
disttngiiisli it when it comes in our way ; as by saying it 
. is a substance yellow, very heavy, malleable, fusible, &c* 

Sec. X....^/iy Mathematical Definitions have beenac' 
counted mere l)efinitions of the Name ; 
From what has been said, it appears, that in the Ian* 
l^age of logicians, definitions of the thing respect only 
substances and beings that have a real existence in na- 
ture, serving to describe them by their properties and 
attributes. And this, 1 doubt not, is the reason, that 
the definitions of the mathematicians are not consider- 
ed as definitions of the thing, but of the name ; because 
the ideas therein described, are the mere creatures of 
the understanding, and not supposed to be copied from 
patterns existing without us. A circle, a triangle, a 
square, &c. such as mathematicians conceive them, are 
nQ wiftcie to be f^uud in naturei that wc know o£i 
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i! .1..- i' ;.i;i: . jjs I) he accounted absurd, tocalloof 
'. 'I I '^ :. i /.._ ' , lUfiiiiti.mb of the thinj(\ when thty 
'. I i" .■•■ : (lisci'ibe a.iy real objects of nature, but 
L\\\ : A 'i I i\f Id the c<Mireptioiis i>l: the iiiiiid. .And 
y t 'f \Vi' I I k iuto the niatier narrowly, "we shall find, 
ti'^t jiV Jiili. • t* llowfd in these definitions are precisely 
th.' s!ini. \v\lj those which. logicians have laid dowa 
for t!vj lUfiiiitioii of the thing. All the several speciei 
cl figures are described hy their prc^perties, soxne of 
which are CiinMn* n to different ranks, others peculiar 
to thj tiibv d'^fmed. The ommon properties consti- 
tute what logicians call tlie f^cuus^ and those that are 
peciiliur, the diJJ'trence, Now the gcnus^tni differ* 
C'.cc make up the logical definition of the thing, as "wiU" 
be more clca. ly understood from what follows- 

Sec. XI. When yet they coincide 'Ofith the logical dtfi^ 
nition nf the thinly and therefore ought not to be ac* 
sountcd arbitrary m 

I am therefore, apt to think, that mathematical 
'definitions, as they arc of the same general with the 
definitions of substances, and subject tothe same rules, 
have been improperly considered as mere definitions of 
the nam^ in which we are left wholly to art>itrary 
explications. For ho%\ever we may change the name 
pf one figure for another in discourse or writing, using 
the term square t© denote a triangle^ or the word trim 
migle to express a square^ it is certain the ideas them- 
selves are invariable, and no less capable of being ^ 
distinguished by their properties, than the several spe- 
cies of substances. Thus if we suppose the word 
square to denote that species of figures, whose sides 
leverally subtend quadrants of a circumscribed circlef 
"We shall find ourselves equally shut out from arbitrary 
txplications; as in the definition of the names of sub^' 
stances* For as this happens in no figures but those* 
which are bounded by four equal sides joined together' 
at right angles ; it follows evidently, that the true and' 
proper definition of a square, is that which exhibits' 
the precise idea here mentioned, and no other, to the 
laiAd. And thus it appearS| that the common divUioa 
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Dff «f definitions, into those of the name and things is not 
T^ suBiciehtly calculated to give tis right appnehensinri% 
as to what isandwharus not ai^bitrary in the ^XflHca- 
ni[ tion of words. It may not y therefore, be impifbper, iC 
tl,: we hei« endea^vour to clear up this matter a little, and 
free it from those obscurities in which it has hitherto 
been involved. To this end we shall. premise the foU 
lowing observations. '» 

• 

Sec. XII.... Definitions^ properly speakings never rjigar^ 
I ' ' ThingSy, but merely our ouonjdeas. 

I.. Firist, that whatever logicians may pretend about 
the definition of the thing, it is yet certain, that none 
of our definitions, when pursued to their source, regard 
immediately things themselves, but merely the ideas 
in our own minds. This, I doubt not, will appear % 
paradox to many, who will be apt to enquire, whether 
the definition of gold^ be not taken from that metal, 
independent of the various conceptions of men about 
it. To thi^ I answer, that indeed in framing our idea 
tigoldy we regard chiefly the thing itself, uniting ia 
our'conceptign such properties as are most conspicuous, 
and serve best to distinguish it from other metals, to 
which it may bear any resemblance. But as it is by thia 
idea alone that gold is^knS^o to.us, so in describing it^ 
to others, we aim at nothing more than to transfer the 
same conception into their minds. Now this can n# 
otherwise be done, but by enumerating the several pro- 
perties of which our own complex notion is formed* 
And indeed it were in the highest degree absurd to ima- 
gine, that men in explaining things to others, should 
make use of any marks or characters but those by which 
they are kno'wn to themselves. Hence it comes to passi, 
that all our definitions arc in fact nothing else but tran- 
Vscripts of the ideas in our minds. Where these are im- 
yerfec^. the dci&niiions must be so too ; where they are- 
just and adequate, the copies taken from them, if drawn 
out with accuracy and care, cannot fail to exhibit the 
object described. And this will very well serve to ac- 
count for that great diversity of definitions wc often 

sie«t with; evcA of one and the same object* Because " 
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men^ ia C6tis6«|ttence of their different pursuits and s 

pItCAtiooSf failing often into different views of thin, 

must needs vary no less in their definitions, than in i 

ideas themselves from which these definitions are co 

cd« He, 'Whose observation goes no farther than i 

nore obvieus qualities of gold, will' content hims 

inth diescribing.it by its colour, weight,' and perhs 

malleability and fusibility. On the other hand, 

l^oldsmith, having enquired farther into the nati 

•f that metal, and finding several other properties tl 

equally belong to it, will be apt to take these also ii 

bis complex idea, and accordingly introduce them it 

definition. Hence his description will add to the for 

er, fixedness, and solubility in a^uare^/a, kc. And 

in proportion, as men's various pursuits lead them ii 

1 more accurate examination of things, their explii 

tions will take a different turn, suitable totbe.idt 

they have. framed within themselves. 

Sec. XlII«..»Z)iJ(fit^#/ofi bttvfeen the Befinition of t 

name and thing useless^ and to be rejected. 

2. This then being evident, that our definitions 

ipect not things themselves, but the ideas in our o' 

miads ; I would in the next place observe, that the d 

tinction of them into those of the name and thing, 

lltogether useless, and tenda^rather to mislead us th 

give right apprehensions of the subject in hand. I 

thus men are* apt to fancy, that many of their defi 

tions are expressive of the rea^l essence of things, whe 

as they are in truth no more than transcripts of th 

own ideas. And as it sometimes falls out, that th< 

ideas are not collected with sufficient care, from t 

ebjects they represent ; we find, by experience, that 

mistaken idea never fails to occasion a mistake also 

the definition. But this could not happen, were c 

definitions copied from things themselves : because th' 

essences being immutable and always the same, the dc 

nation would in this case ferve to correct the idea, a 

might be considered as a standard, by which to jud 

ivhether the idea was rightly framed. I deny not, tl: 

words are often transferred from our ideas to signify t 

objecu whi^h these ideas represent \ as when we ta 
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of the auH) the earth, men, and other animals. But 
then let it be observed, that as these objects are only 
known to us, by the ideas of them in our minds ; so> in 
describing them to others, all we aim at is, distiiictly 
to lay open our conceptions about them* Hence it 
appears, that what logicians call a definition of the 
things is in truth no more than an unfolding of the 
idea, by which that thing is represented to the under* 
standing. But now in mathematical definitions, and in- 
deed all others whatsoever, this also is our whol^aim and 
intent, to exhibit and lay open those ideas*, of which 
the words we use are the signs. And thus it happensy 
that in innumerable instances^ what logicians call the 
definition of the name^ is yet found to coincide with 
and proceed by the very same rules, as the definition of 
the thing; which clearly demonstrates the necessity of 
banishing this frivolous distinction, and establishing 
some precise and determinate notion, expressive of the 
true nature of a definition, and comprehending it in its 
' fall extent 

Sec* ILiy •••^•Definitions in all cases descriptions of 

our Ideas, 

Nor will this appear so difl&cult a task, if we call to 
mind, that words are in all cases the signs of our ideas, 
and no otherwise signify things, than as they stand 
for those ideas by which things are represented to the 
understanding. By defining our words, therefore, we 
can mean no more, than the laying open to the view 
. of 9thers,,the ideas of which these words are thesigns. 
For thus it is, that the meaning of our expressions 
comes to be known, and that we find ourselves capable 
of transferring our thoughts and conceptions into the 
minds of those with whom we converse. Where words 
are referred to things themselves, there we explain the 
ideas by which these things are represented ; where 
they denote conceptions framed by the mind, there we 
lay open these conceptions, and endeavour to exhibit 
them according to their real appearance within our 
own breasts. But in both cases, it is our own ideas, 
it is the perceptions of our own znindsi either as takcA 
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from things without, or framed by the understanding 
itself, that we explicate and unfold. 

Sec» XV Not arbitraryy as being confined to the 

Representation of certain determinate Notionsm 
And thus we have at length settled the true and ge- 
nuine notion of a definition, comprehending all its va- 
rieties, from whatever science taken, or to whatever 
object extended. For from what we have said, it evi- 
dently .follows, that a definition is the unfolding of 
some conception of the mind, answering to the word or 
term made use of as the sign of it. Now, as in exhi- 
biting any idea to another, it is necessary that the de- 
scription be such as may excite that precise idea in 
his mind ; • hence it is plain, that definitions, proper^ 
ly speaking, are.not arbitrary, but confined to the re- 
presenting of certain determinate settled noiions, such, 
namely, as are annexed by the speaker or writer to 
the words he uses. As, nevertheless, it is universally 
allowed, that the signification of words is perfectly vo- 
luntary, and not the effect of any natural and necessary 
connexion between them and the ideas for which they 
stand, some may perhaps bonder why definitions arc 
not so too. In order, therefore, to unravel this diffi. 
culty, and show distinctly what is, and what is not ar- 
bitrary in speech we must carefully distinguish be- 
tween the connexion of our words and ideas, and the 
unfolding oPthe ideas themselves. 

'Sec. XVI The Connexion between Words and Ideas 

a.perfectly voluntary E J tabu shrdcnt. 
First, as to the connexion of our words and ideas 
this, it is plain, is a purely arbitrary institution. Whf 
for instance, we have in our minds, the iaea of a 
particular species of metals, the calling it by the nai 
goi4^ is an effect of the voluntary choice of men spe? 
ing the same language, and not of any peculiar r 
ness in that soand to express that'idea. Other nat' 
we find make use of different sounds, and with 
same effect. Thus flwrMW denotes that idea in L 
and or in French. And even the word ^o/c/ it 
would have as well served to express the idea of 
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metal which wccall silvery had ciwtom in the begin- 
ning so established it, 

• 

Sec. XVII.,.,. T/ie Descriptions of Ideas not soj but 
bounded to the Representation of that precise Ap" 
pearance by which they 'are distinguished among 
themselves. 

Bat although we are thus entirely at liberty, in 
connecting any idea with any sound, yet it is quite 
otherwise' in unfolding the ideas themselves. For eve« 
ry idea, having a precise appearance of its own, by 
which it is distinguished from every other idea ; it is 
manifest, that in laying it open to others, we must 
study such a description, as shall exhibit that peculiar 
appearance. When we have formed to ourselves the 
idea of a figure bounded by four equal sides, joined co<- 
gether at right angles, we are at liberty to express that 
idea by any sound, and may call it either a square or a 
triangle* But which ever of these names we use, so 
long as the idea is the same, the description, by which 
we would signify it to another, must be so too* Let 
it be called square or triangle^ it is still a figure hav- 
ing four equal sides, and all its angles right ones* 
Hence we clearly see, what is, and what is not arbitary 
in the use of words. The establishing any sound, as 
the mark of some determinate idea in Uie mind, is the 
effect of free choice, and a voluntary combination a- 
nong men. And as different nations make use of 
different sounds, to denote the same ideas, hence pro- 
qceds all that va/iety of languages which we meet with 
in the world. But when a connexion between our 
ideas and words is once settled, the unfolding of the 
idea answering to any word, which properly consti* 
tutes a definition, is by no means an arbitrary thing. 
For here^ as 1 have already bbserved, we art bound to 
exhibit that precise conception, which either the use 
of language er ovir own particular choicei hath auneic^ 
ed to the term we use» 
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Sec. XVIII Causes of the Obscurity thai has hithtr* 

to perplexed the Iheory of Definitions. 

And thus it appears, that definitions, considered u 
descriptions of ideas in the mind, are steady and inra- 
rial^le, being bounded to the representation of those 
precise ideas. But then in the application of definitions 
to particular names, we are altogether left to our owa 
free choice. Because as the connecting of any idea 
with any sound, is a perfectly arbitrary institution ; 
the applying the description of that idea, to that 
sound, must be so too. When, therefore, logicians tell 
us, that the definition of the name is arbitrary, they 
mean no more tlian this ; that as different ideas may 
be connected with any term, according to the good 
pleasure of him that uses it, in like manner may differ- 
ent descriptions be applied to that term, suitable to 
the ideas so connected. But this connection being sct^ 
tied, and the term considered as the sign of some fixed 
idea in the understanding, we are no longer left to ar- 
bitrary explications, but must study such a descrip- 
tion as corresponds with that precise idea. Now this 
alone, according to what has been before laid dowxi| 
ought to be accounted a definition. What, I am apt 
to think,, has occasioned no small confusion in this 
matter is, that many explanations of words, where no 
idea is unfolded, but merely the connexioa. between 
some word and idea asserted, ^have yet been dignified 
with the name of definitions. Thus, in the instance 
before given, when we $ay that a clock is ^n instru- 
ment by which we measure time ; this is by some called 
a definition. And yet it is plain, that we are before- 
hand'supposed to have an idea of ^is instrument, and 
only taught that the word, clocks serves in common 
language to denote that idea. By this rule all expli« 
cations of words in our dictionaries will be definitions ; 
nay, as was- already observed^ the names t>f even' sim- 
ple ideas may be thus defined. White^ we may say, is 
the colour we observe in snow or milk, heat the sen- 
sation produced by approaching the fire, and so in in- 
Humerable other instancest But ttosei and all others 
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if the like kind| ire hj no meains definitions^ excitijag 
new ideas in the understanding, but merely contru 
Tances to remind us of known ideas, and teach their 
connexion with the established names* It is, neverthe^ 
less, worth our notice, that what logicians call defi« 
nitions of the name, extend properly no farther than 
these explSination^, serving to mark the connexion of 
6tir ideas and words ; and are therefore justly account •• 
cd arbitrary, inasmuch as the connexions themselves 
are altogether so. 

Sec. ILUL.. ..•Complex ideas alone capable oj that kind 
of description which goes bj the name of a de^nitwn. 

But now in definitions prope'rly so called, we first 
consider the term we use, as the sign of some inward 
conception, either annexed to it by custom, or our own 
free choice ; and then the business of the definition it 
to unfold and explicate that idea. As therefore the 
irhole art lies, in giving just and true copies of our 
ideas ; a definition is then «aid to be perfect, when it 
•terves distinctly to excite the idea described in the 
mind of another, even supposing him before wholly un« 
iicquainted with it* This point settled, let us next en- 
quire into what those ideas are which are capable of 
•being thus unfolded. And in the first place, it is 
evident, that all our simple ideas are necessarily ex- 
eluded* We have seen already, that experience alone 
is to be consulted here, insomuch, that if either the 
objects, whence they are derived, come not in our way, 
or the avenues appointed by nature for tlieir reception 
are wanting, no description is sufficient to convey them 
into the mind. But where the understanding is alrea- 
dy supplied with these original and primitive concep- 
tions, as. they may be united together in an infinity of 
different forms ; so may all their several combinations 
be distinctly laid open by enumerating the simple ideas 
concerned in the various collections, and tracing the 
order and manner in which they are linked one to ano- 
ther. Now these combinations of simple notices con- 
stitute what we call our complex notions ; whence itis 
cvidc0t t)ia't cojnptcx ideas^ and these alone, admit gf 

• ' ■ H ■ '- ■ 
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that kind of description^ which goes hf the liame o{% 
definition* ^ 

Sec* XX* When a complex idea may be said to befuU 

fy unfolded. 
The business of definitions is howy I think^ prettj 
plain* ! They arcj as we have seen^ pictures or repre- 
sentations of our ideas ; and as these representations 
mre then only possible, when the ideas themselves are 
complex ; it is obvious to remark, that definitions can* 
Slot have place, but where we make use of terms, 
standing for such complex ideas. But perhaps the rea- 
der may still expect, that we should enter a little mare 
particularly into the nature of a definition, describe its 
parts, and show by what rules it ought to proceed, in 
order to the attainment of its proper end. To give, 
.therefore, what satisfaction we are able upon this point, 
we must again call to mind, that the design of a defini- 
"tion is, 80 to unfold the idea answering to any term, as 
that it may be clearly ^nd distinctly tra^isferred into 
ihe mind of another* £ut now our complex ideas, 
which alone are capable of this kind of description, 
being, as we have said, nothing ^lore than difierent 
combinations of simple ideas ; we then know and com- 
prehend them perfectly, when .we know the several 
simple ideas of which they consist, and can so put them 
together in our^ minds,' as is necessary towards the 
framing of that peculiar connexion, which gives every 
idea its distinct and proper appearance. 

Sec* XXI*.** Two things required in a definition : ta 
enumerate the ideas^ and explain the manner of their 
combination. 

Two things are therefore required in every defini. 
tlon* First, that all the original ideas, out of which 
the complex one is formed, be distinctly enumerated. 
Secondly, that the order and manner of combining 
them into one conception, be clearly explained. Where 
a definition has these requisites, nothing is wanting to 
its perfection ; because every one who reads it, and un- 
derstands the terms, seeing at once what ideas he is 
to join togetheri and also ui what maniieri can at plea-* 
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rare forii> in his own mind the complex conceptioa 
answering to the term defined. Let us, for instance^ 
suppose the word, square^ to stand for that idea, by 
which ^e represent to ourselves a figure, whose sidet 
subtend quadrants of a cifcumscribed circle. The parti 
of this idea, are the sides boufiding the figure* These 
must be four in number,' and all equal among them- 
<elve!L, because they are each to subtend a fourth part 
of the same circle* But besides these component 
parts, we must also tak^ notice of the mannep of put* 
ting them together, if we would exhibit the precise 
idea, for which the word square here stands. For four 
equal right lines, any how joined, will not subtend 
quadrants of a circumscribed circle. A figure with 
this property, must have its sides standing also at 
right angles. Taking in, therefore, this last conside- 
ration, respecting the manner of combining the parts^ 
the idea is fully described, and the definition thereby 
rendered complete. For a figure, bounded by four 
equal ^ides, joined together at right angleS| has the 
property required ; and is, moreover, the only right- 
lined figure to which that property belongs* 

Sec* XXII....i/(7w vte are to proceed^ to arrive at just 

and adequate definitions* 

And now, I imagine,, it will be obvious to every 
one in what mamier we ought to proceed, in order to 
arrive at just and adequate definitions* First, we are 
to take an exact view of the idea to be described, trace 
it to its original principles, and mark the several sim« 
pie preceptions that enter into the compoaition of it* 
Secondly, we are to consider the particular manner ia 
which these elementary ideas are combined, in order to 
the forming of that precise conception, for which the 
term we msike use of stands. When this is done, and 
the idea wholly unravelled, we have nothing more to 
do, than fairly transcribe the appearance it makes to 
our own minds. Such a description, by distinctly ex- 
hibiting the order and number of our primitive con- 
ceptions, cannot fail to excite, at the same time, in the 
Blind of every one that reads it, the complex idea re- 
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suiting from them ; and therefore attaint the true tvA 
proper end of a de€nition« 

Cl)ap. VIL 

OF THE COMPOSITION AND RESOLUTIOM 

OF OUR IDEAS, AND THE RULES OF 
• • DEFINITION THENCE ARISING. 

Sec* l^.^.In compounding ourldeasy we proettd bj sue* 

cessive gradation* 

THE rule, laid down in the foregoing chapter tt^ 
general, extending to airpossible cases ; and Uj 
Indeed, that to which alone we can have recourse, 
'where any doubt or difficulty arises. It is not, bow* 
ever, necessary, that we shourd practise it in every par- 
ticular instance* Many V>f eur ideas are extremely 
complicated ; insomuch that to enumerate alt the sim- 
ple preccptionsont of which they arc formed, would be 
a very troublesome and tedious work. For this rea« 
jion, logicians have e^tabUshed certain compendtoiu 
rules of defining, of which it may not be amiss here to 
£ive*some account. But in order to the better under- 
standing of what fol-tows, 'it ^ril be nects^ary to ob- 
serve, that there is a certain gradation in the com- 
position of our ideas. The mind of man is very li- 
mited in its views, and cannot take in a great number 
'©f objects at once. We are, therefore, fain to proceed 
by steps, and make ow first advances subservient to 
those which follow. Thus in forming our complex 
notions, we begin at first with but a few smiple ideas, 
sueh as we' can manage with ease, and unfte them to- 
gether into pnc conception. When we are provided 
'with a sniHclent stock of these, and have, by habit 
>nd use, rendered them familiar to our minds, they be- 
come the component parts of other ideas, still more 
complicated, and form what w? may call a second or- 
der of compound notions. This process, as is evident, 
may b* continued to any degree of cemppsi^PP vc 
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please^ mounting from one stage to another, and en- 
larging the number of combinations. 
Sec. ll.,.»Htnce ideas of this class best comprehended^ 

when we advance graduallj through all the several 

orders* 

But >^ow in a series of this kind, whoever would, 
acquaint himself perfectly with the last and .faightst 
order of ideas, finds it much the most expeditious me- 
thod, to proceed gradually through all the intermedi- 
ate steps* For was he to take aHy very compounded 
idea to pieces, and without regard to the several 
classes of simple perceptions, that have already been 
formed into distinct combinations, break in at once 
into i^ts original principles, the number would be so 
great, as perfectly to confound the imagination, and 
•overcome the utmost reach and capacity of the mind. 
.When we see a prodigious multitude of men, jumbled 
■together in crowds, without order, or any regular po- 
lution^ we find it impossible to arrive at an exact ktfdit- 
ledge of their number. But If they are formed into* 
separate battalions, and so stationed as to fall within 
the leisurely survey of the iyc ;by viewing them succes- 
sively, and in order we come to an easy and certain de- 
termination. It is the same in our complex ideas. 
Wlien the original preceptions, out of which they are 
framed, are very numerous, it is not 'enough that we 
lake. a. view of them in loose and scattirrf* Bodies. '^Wfe 
must form them into distinct classes, and unite these 
classes in a just and orderly manner, before we can ar« 
rive at a true knowledge of the comjk)und ^notices re- 
sulting from them. 

Stc. lll.m**Our Definitions ought to keep pace with our 
Ideasy and observe alike gradation. 

This gradual progress of the mind to its coinppund. 
notions, through a variety of intermediate steps, plain* 
ly points out the manner of conducting the definitioni 
by which these^otions are conveyed into the minds of 
others. For as the series begins with simple and easy 
combinations, and advances through a succession of 
different orders, rising one above another in the de- 
gree q\ compoiition ^ it is evident^ that in a train of dc« 

u % 
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finitions expressing these ideas, a like gradation is t» 
be observ ed. Thus the complex ideas of the lowest or- 

. jlecj can no otherwise be described, than by enumerat- 

• ing the simple ideas out of which they are made, and 
explaining the manner of. their union. But then in 

I the second, or any succeeding order, as they arc form- 
ed out of those gradual combinations, that constitute 
the inferior classes, it is not necessary in jdescribing 

•them, to mention one by one, all. the simple ideas df 
•which they consist. They may be more distinctly and 

'briefly unfolded, by enumerating the compound ideas of 
a lower order from whose union they result, and which 
are all supposed to be already known, in consequence of 
previous definitions* Here then it is, that the logical 
method of defining takes place ; which that we may the 
better understand, I shall explain somewhat more par- 
ticularly, the several steps and gradations of the mind) 
in compounding its ideas, and thence deduce that pecu- 
liar form of a definition^ which logtcia us have thougjit 

..fit to establish. 
Sec. lV....TAtf steps byivhich the Mind proceeds from 
Particular to General Idea^ n 

All the ideas we receive, from the several objects of 
^o*.,.- .It ui^rr. :.' . . t. nirscnt distinct individuals; 
" 'iiclvidual', \/hen compared logether, are found 
x: vC. . r.n particulars ;o resemble. Hence, by collect- 
*" : iCirtl^iing particulars into one eoneeptionyswe 
f .. : -Jic n'JtiLii cl a iijccies. And here let it be ob- 
served, that this last idea is less complicated than that 
by which we represent any of the particular objccti 
contained under it. For the idea of the species ex- 
cludes .the peculiarities of the several individuals, and 
retains only such properties as are common to them all. 
Again, by comparing several species t^ether, andob- 
BeVvii^g their resemblance, we form the idea of the 
genus ; where, in the same manner as before, the com« 
position is lessened, because we leave out what is pecu« 
liar to the several species compared, ana retain only the 
particulars wherein they agree. It is easy to conceive 
the mind, proceeding thus from one step to another, 

i^ud advancing through its several classes of general npg 
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tionS) until at last it comes to the highest genus of 
all, denoted by the word beings where, the bare idea of 
esdstence is only concerned. 

Sec. Y... .The conduct of the Mind in compounding tts 
Ideasj as it advances through the different orders of 
preception. 

In this procedure, w« see the mind unravelling a 
complex idea, and tracing it in the ascending scale, from 
greater to less degrees of composition, until it termi- 
nates in one simple preception. If now we take the 
^series^ the contrary way, and beginning with the last 
or highest genus, carry our view downwards, through 
all the inferioi*. genera and species, quite to the indivi- 
duals ; we shall thereby arrive at a distinct apprehen- 
lion of the conduct of the understanding iji compound- 
ing its ideas* For in the several classes of our pre- 
ceptions, the highest in the scale is, for the most part, 
maede up of but a few simple ideas, such as the mind 
^tzh take in and survey with ease. This first general 
notion, when branched out into the different subdivi- 
sions contained under it, has in every one of them 
something peculiar, by which they are distinguished 
among themselves ; insomuch that in descending from 
the genus to the species, we always superadd some 
new idea, and thereby increase the degree of composi- 
tion. Thus the idea denoted by the vrordjigurey is 
of a very general nature, aud.composed of but few sim- 
ple preceptions, as implying no more than space every 
Hf here bounded. But if we descend farther, and con- 
eider -the boundaries of this space, as, that they may 
be either lines or surfaces, we fall into the several spic* 
cies of figure. For where the space is bounded by eae 
or more surfaces, we give it in the name of a solidfgure $ 
but where the boundaries are lines^ it is called a plain 
figure. ' - 

Sec. Yl....The Ideaof the Species formed by superadd 
ding the specific Difference to the Genus. 

In this view of things, it is evident, that the spe* 
cies formed by superadding a new idea to the genus. 

Herci for ixutance) the genus is circumscribed space* 
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If now to this we superadd the idea of a eircumscrip- 
tioa by line, we frame the uotion ^f that species of 
figures which are called plain j but if we conceive the 
circumscription to be by, surfaces, we have the spe- 
ties of solid figures* This superadded idea is called 
the specific difference^ not only as it serves to divide 
the species from the geniis^ but because, being differ- 
ent in all the several subdivifsions, we thereby also dis- 
tinguish the species one ' from another. And as it is 
likewise that conception, which, by being joined to 
the gisneral idea, completes the nation, of the. speciesj 
hence it is plain, that the genus and specific difference 
are to be considered as the proper and constituent parts 
of the species* If we trace the progress of the mind 
still farther, and observe it advancing through the in- 
ferior species, we shall find its manner of proceeding 
to be always the same. For every lower species is 
formed by superadding some new idea to the species 
next above it ; insomuch, t^at in descending the. seale 
of our preceptions, the understanding passes througn 
different orders of complex notions,which become more 
and more complicated at every step it takes. Let us 
resume here, for instance, the species of plain figures* 
They imply no more than space bounded by lines. 
But if we take in an additional consideration of the 
nature of these lines, as, whether they are right or 
curveSj we fall into the subdivisions of plain figure, 
distinguished by the names rectilinear^ curvilinear and 
mixtilinear* 

Sec. VIh,..And in all the inferior species iy superadd 
ding the specific to the nearest genus. 
And here we are to observe, that though plain 
figures, when considered as one of those branches that 
tome under the notion of figure il^ general,- take the 
name of a species ; yet compared wi.th the classes of 
curvilinear, rectilinear, and mixtilinear, into which 
they themselves may be divided, they really become a 
genus, of which the before-mentioned subdivisions con- 
atitute the several species. These species, in the same 
manner as in; the case of plain and solid figures, con* 
mt ofithe geniui and specific di&rencc; as their coa« 
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Itituent ^rts* For in the curvilinear kind, the eur^ 
^ity of the lines bounding the figure, makes what ii 
called the specific difference ; to which if we join the 
genus, t?hich here is plain figure, or space circumscrib- 
ed by lines, we have all that is necessary towards con>»« 
pleting the notion of the species. We are only to 
taJce notice, that this last subdivision, having two ge* 
ncrsi above it, viz* plain figure^ znd figure in general i 
the genus, joined with the specific diSerence, in ordet 
to constitute the sjpecies of curvilinear^ is' that which 
lies nearest to the said species. It is the notion oT 
fiainfigure^ and not oi figure in general, that, joined 
with the idea of curvityy makes up the complex con- 
ception of cttrr^-Zinrrf^^ifrtfj. For in this descending 
scale of our ideas— //^rf in getieraly plain figurelSi 
€urveMned figureS'-^^ht two first are considered as ge» 
nera in respect to the third ; and the second in ordefi 
or that which stands next to the third, is called the 
nearest genus. But now as it is this second idea^ 
which, joined with the notion of curvitj, forms the spe« 
cies of curve-lined figures i it is plain, that the third or 
last idea in the series, is made up of the nearest genus 
&nd specific difference. This rule holds invariably, 
however far the series is continued ; because' in a train 
of ideas thus succeeding one another, all that precede 
the last are considered as so many genera, in respect of 
that last ; and the last itself is always formed, by su- 
peradding the specific difference to the genus next it. 

Sec. VIIT....77itf idea of an individual composed of tb0 
lowest species and numeric difference. 

Here then we have an universal description, applica* 
ble to all our ideas, of whatever kind, from the high- 
est genus, to the lowest species. For taking them io 
order downwards from the said general idea, they eve- 
ry where consist of the genus proxi mum, and different 
tia specifica, as logicians love to express themselves. 
But when we come to the lowest species of all, com- 
prehendJQg it only individuals, the superadded idea^ 
by which these individuals are distinguished one froa 
another^ no longer titkes the name of thf specific difieiw 
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cnce* For here it serves not to denote distinct spe* 
cies> but merely a variety of individuals, each of whicb# 
having a particular existence of its own, is therefore 
numerically different from every other of the same 
kind. And hence it is, that in this last case, logici- 
ans choose to call the superadded idea by the name tf 
the numerical difference ^ insomuch that as the ide% of 
ft species, is made up of the nearest genus and speciJU 
difference^ so the idea of an individual consists of the 
hwest species and numeric difference* Thus the circle 
is a species, of curve-lined figures, and what we call tbt 
lowest species^ as comprehending under it only indivi- 
duals. Circles in particular are distinguished from one 
another by the length and position of their diameters. 
The lengthy therefore, and position of the diameter of 
ja circle, is what logicians call the numerical differ* 
tnce ; because these being given, the circle itself maf 
be described, and an individual thereby constituted. 

5ec. IX Definitions tofollotv one another in trein^ 

and pass through the same successive gradations as 
our compound ideas. 

And thus we have endeavoured to trace, in the best 
manner we are able, the progress of the mind in com- 
pounding its ideas. It begins, we see, with the most 
general notions, which consisting of but a few simple 
notices, are easily combined and brought together into 
one conception. Thence it proceeds to .the species com- 
prehended under this general idea, and these are form- 
ed by joining together the genus and specific differenccm 
And as it often happens, that these species may be still 
further subdivided, and run on in a long series of con* 
tinued gradations, producing various orders of coni« 
pound perceptions ; sp all these several orders are regu« 
larly and successively formed,by annexing in every step, 
the specific difference to the nearest genus* When by this 
method of procedure, we are come to the lowest order 
of all i by joining the species and numeric difference^ we 
frame the ideas of individuals. And here the series ne- 
cessarily terminates, because it is impossible any farther 
to bound or limit our conceptions* Thi« tiew of the 
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fomposftion of our ideal j representing tlieireohstitifciit 
prts in every step of , the progression, naturally points 
out the true and genuine form of a definition. For as 
definitions arfc ho mbre thaffi descriptions of thie ideas for' 
which the terms defined stand; and as ideas are then 
described, when we enumerate distinctly and in order,' 
the parts of which they consist ; it is plain, that by 
making our definitions follow one another, according 
to the natural train of our conceptions, they will be sub- 
ject to the same rules, and keep pace with the ideas 
they describe. 

Sec. X.^^.The form of a Definition in all the variouM 

orders of Conception. 
As therefore the first order of our compound notions^ 
or the ideas that constitute the highest genera, in the 
different scales of perception, are formed, by uniting 
together a certain number of simple notices ; so the 
terms expressing these genera, are defined by enumera* 
ting the simple notices so combined* And as the species 
comprehended under any gei^us, or the complex ideas 
of the second order, arise from superadding the specific 
difierence to the said general idea; so the definition of 
the names of the species is absolved, in a detail of the 
ideas of the specijic difference^ connected with the term of 
the genus. For x\iz genus having been before defined, the 
term by which it is expressed stands for a known idea^ 
tnd may therefore be introduced into all subsequent de* 
finitions, in the same manner as the names of simple 
perceptions. It will now, I think, be sufficiently obvious, 
that the definitions of all the succeeding orders pf com- 
pound notions, will every where consist of the term of 
the nearest genus joined with an enumeration of the ideas 
that constitute the specific difference ; and that the defini- 
tion of individuals unites the name of the lowest species^ 
with the terms bj which we express the ideas of the »u- 
meric difference. 

Sec. ILl.^.. The logical method of defining perfect in its 

kind; 
Here then we have the true and proper form of a 
iefifiittoni H tH the yanotis orders x>£ cdnceptioRt 
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This is thtt method of defining, which it commotlj 
called logical^ and which, we see, is perfect in its kiod| 
inasmuch as it presents a full and adequate description 
of the idea, for which the term defined stands. Theie 
are still two things worthy of observation, before we 
take leave of this subject. First, that the very frame 
and contexture of these definitions, points out the order 
in which they ought to follow one another. For u 
the name of the genus i^ admitted into a descriptioni 
only in consequence of its having been before defined; 
it is evident, that we must pass gradually through all 
the different orders of conception. Accordingly, logi- 
cians lay it down as a rule, that we are to begin always 
with the highest genus, and carry on the series of de- 
finitions regularly, through all the intermediate genera 
and species, quite down to the individuals. By this 
means our descriptions keep pace with our ideas, and 
pass through the same successive g^dations ; insomuch, 
that the perusal of them must excite those ideas in the 
understanding of another, in the very order and maa« 
ncr in which they are put together by the mind in its 
uniform advances from simple to the most complicatedf 
notions. Now this is the true and proper end of dc« 
fining, and indeed the highest perfection of that art. 

Sec. XII. And applicable to all words whatsoever ca», 

pable of a definition* 

There is yet another thing to be observed on this 
head, namely, that the form here prescribed, is aj^li- 
cable to all words whatsoever, ^pable of a defini- 
. tioH. For as every term we use, must denote some idei, 
either general or particular ; and as all our complex 
notions relating to both these classes of perception from 
the highest genus quite down to the individuals, come 
within the rules of description here given ; it is evi- 
dent, that this particular manner of unfolding an ideif 
may be extended to all the possible complex concep- 
tions we can connect with our words. £fy the rules 
therefore of this method, definitions may be applied to 
air terms standing for complex ideas ; and as tbesOybf 
what we Lave showa at large im the t^o .foregoiif 
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ehapterS) are the only definable articles of speech ; it 
necessarily follows^ that the directions here given are 
universal, extend to all particular instances, and are 
alike applicable in all languages. And thus at lengthy 
we have not only deduced that peculiar form of a defi- 
nition which obtains among logicians, but shown it 
itlao to be perfect in its kind> and to take in the whole 
compass of .language. 



BOOK II. 



OF JUDGMENT, OR INTUITION, 



Clbap* I. 

OF THE GROUNDS OF HUMAN 
JUDGMENT. 

Sec. I liituitfon respects the relations betnveen out 

Ideas when thej are immediately perceivable. 

WHEN the mind is furnished with ideas, its next 
step in the way to knowledge is, the compa- 
ring these ideas together, in order to judge of their 
agreemeiit or disagreement. In this joint \iew of our 
ideas, if the relation ijs such, as to be immediately dis- 
coverable by the bare inspection of the mind ; the judg- 
inents thence obtained are called intuitive^ from a word 
that denotes to look at: for in this case, a mere atten- 
tion to the ideas compared, suffices to let \issee, hovr 
far they are connected or disjoined. Thu*^ that the 
fvhole is grt^ater than any of its parts ^ \s aiv\t\X'U\x\vc 
judgment, nothing more being r/?o^mr<id^ ^^ ^^^^^^^i^ 
"us of its truth, than an attention to U\q \d.e^^ ^^'^'^^S 
and partp " A'nd this, too, is tii^ reasoti 9 "^'^"^^ ''^ 
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the act of the mind forming these judgments intuition i 
as it is indeed no more than an immediate percepti<m 
of the agreement or disagreement of any two ideas. 

Sec. lh.:Experience and Testimony the Ground of 

judging as to JPacts* 
, But here it is to be observed, that our knowledge of 
this kind) respects only our ideas, and the relations 
between them, and therefore can ^serve only as a foiiir- 
dation to such reasonings, as are employed. in investi- 
gating these relations. Now it so happens, that many 
of our judgments are conversant about facts, and the 
real existence of things whi^h cannot be traced by the 
bare contemplation of our ideas. It does not follow, 
because I have the idea of a circle in my mind, that 
therefore a figure answering to that idea, has a real 
esdstence in nature. I ^an form to myself the notion 
of a centaur, or golden mountain, but never imagine 
on that account, that either of them exists. What 
thei/ are the grounds of our judgments, in relation to 
facts ? I answer, these two : experience and testimony* 
By experience we are informed of the existence of the 
several objects which surround us, and operate upon 
our senses. Testimony is of a wider extent, and reaches 
not only to objects ^eyond the present sphere of our 
Observation, but also to fact? and transactions, which) 
being now past, and having no longer any existence, 
could not, without this conveyance, have fallen under 
ourcognizance. • 

5cc. III.... TAref Foundations of human Judgement^ 
viz* i. Intuition^ the Ground of ^cientffical knoW'* 
ledge i . 

Here then we have three foundations, of human 
ludgmeht, from which the whole system of our know- 
ledge may with ease and advantage be deduced. First, 
intuition^ which respects our ..ideas themselves, and 
their relations, and is the foundation of that specie? of 
reasoning, which we call demonstration* For whate-j 
ver is deduced from our intuitive perceptions, by a 
clear and connected series .of proofs, is ^aid to be de- 
pioastrated^ and produces absolute peKainty in the 
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mi^d. Hence the knowledge obtained in this manneri 
is what we -properly term science ; because, in every 
step of the procedure, it carries its own evidence alon^ 
"with it, and leaves no room for doubt or hesitation* 
And what is highly worthy of notice ; as the truths 
of this class express the relations between oi^r ideas^ 
and the same relations must ever and invariably sub- 
sist between the same ideas, our deductions, inthe wa^r 
of science, constitute what we call eternal, necessary^ 
and immutable truths. If it be true, that the whole 
is equal to all its parts, it must be so unchangeably ; 
because the relations of equality being attached to the ■ 
ideas themselves, must ever intervene where the same 
•ideas are compared. Of this nature are all the truths 
of natural religion, morality, and mathematics ; and in 
•general whatever may be gathered from the bare vieif^ 
and consideration of our ideas.. 

Sec. IV... .2, Experience tbe. Ground of our Knowledge 
of the Powers and .Qualities of Bodies* 

The second ground of human judgment is experience ; 
from which we infer the existence of those objects that 
surround us, and fall under the immediate notice af our 
senses. When we see the sun, or cast our eyes towards 
a building, we not only have ideas of these objects 
within ourselves, but ascribe to them a real existence 
out of the mind. It is also by the information of the 
Senses, that we judge of the qualities of bodies ; as 
When we say that snow is white, fire hot, or, steel 
hard. For as we are wholly unacquainted with the in* 
tcrnal structure and constitution of the bodies that 
produce these sensations in us, nay, and are unable to 
trace any connexion between that structure and the 
sensations themselves, it is evident that we build our 
judgments altogether upon observation, ascribing to 
Bodies such qualities as are answerable to the percep- 
tions they excite in us. But this is not tl\e only ad- 
vantage derived from experience, for to that, Xoo> we 
we indebted for all our knowledge regarding ^^^ ^^^ 
existence of sensible qualities in objects, ati^ ^^^ ^^* 
rations of bodies one iipon anotl»cr, lyoi^* ^Sfdf 
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stance, is hard and elastic } this we know hy ex]|!n* 
cnce, and indeed by that alone. For. being altogether 
strangers to the true nature l^oth of elasticity andhadU 
nesS} we cannot, by the bare contemplation of owr 
ideas, determine how far the one necessarily implies 
the other, or whether there may not be a repugnance 
between them. But when we observe them to exist 
both in the same object, we are then assured from 
experience that they are not incompatible ; and whea 
Vft also find^ that a stone is hard and npt elastic-r— and 
that air, though elastici is not hard-^-we also conclude, 
upon the same foundation, that the ideas are not ne« 
cessariLy conjoined, but may exist separately in differ- 
ent objects. In like manner, with regard to the opera- 
tions of bodies, one upon another, it is evident, that 
our knowledge this way is all derived from observa- 
tion. Aqua regia dissolves gold, as has been found by 
frequent trial ; nor is there any other way of arriving 
at the discovery. NaturaKsts may teH us, if they please, 
that the parts of xiqua regia are of a texUIre apt to in- 
sinuate between the corpuscles of gold, and theicbf 
loosen and shake them asunderr If this is i! true ac- 
count of the matter, I believe it will, notwithstanding, 
be allowed, that our conjecture, in iirgard to the con- 
formation of these bodies, is deduced from the experi- 
ment, aiid not the experiment from the conjecture. It 
•was not from any previous knowledge of the intimate 
ctructure of aqua regia and •gofd'^ and the aptness of 
their parts to act or be acted upon, that we came by 
the conclusion above mentioned. Tlie internal constii* 
tution of bodies is in a manner wholly unknown to us^: 
and could we even surmount this difficulty, yet as the 
separation of the psirts of gold implies something like 
an active force in the menstruum^ and we are ynable 
to conceive how it comes to be possessed of this acti- 
vity ; the effect must be owned to be altogether beyond 
our comprehension. But when repeated trials had once 
confirmed it, insomuch that it was admitted as an est 
blished truth in natural knowledge, it was then easy 
for men to spin out theories of their own invention, 
a&d coiiuive such a struQturc of parts both for ^a/tf 
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Rnd aqua ^^g'^^j as would best serve to explain the 
phenomenon, upon the principles of that system of 
• philosophy they had adopted. I iftight easily show, 
from innumerable other instances, how much our 
knowledge of the mutual action of bodies depends upon 
observation. The bite of a viper will kill. Plants are 
some salutary, others noxious. Fire diss'olves one body, 
and hardens another. These are truths generally 
known ; nor is it less evident that we owe their disco- 
very wholly to experience. 

^ Sec. Y*,..Why many useful Inventions owe their Birth 

to Chance', 
And hence it is easy to account for what to some 
"Writers has appeared a very great paradox ; that many 
of the most important inventions in human life have 
taken their rise from chance, and instead of coming^ 
out of the schools of philosophers, are for the most 
part ascribed to men of no figure in the commonwealth 
of learning. Sowing, planting, the use of compass, 
And such ^ke, are not deductions of human reasoft, 
but discoveSts which owe their birth to observation 
and trial. No wonder, therefore, if these inventions 
iderived their beginning from such, as, being engaged 
in the active and busy scenes of life, were more in the 
•way of those experiments which lead to discoveries of 
this natur?. And here, as the particular callings and 
professions of men, and oft-times chance, has a great 
ascendant, it need not seem strange, if some of the 
most useful arts in society appear to have had an ori- 
ginal purely casual. 

Sec. Yl.,uNatural Knowledge^ from the Grounds oh 
which it restSy aptly termed experimental Philosophy* 
From what has been said, it is evident, that as intu- 
ition is the 'foundation of what we call scientijical 
knowledge, so is experience oincAurah For this last 
being wholly taken up with the objects of sense, or 
those bodies that constitute the natural w8rld — and 
their properties, as far as we can discover th^m, being 
to be traced only by a long and painful series of obser- 
Tations \ it U apparent^ that in order to improve thit 

la 
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branch of knowledge, wc must betake ourselves 
method of trial and experiment. Accordingly, ft 
that while this lias neglected, little advance wa; 
in the philosophy of nature ; whereas a contrar 
ceeding has enriched the present age with many 
able discoveries ; insomuch that natural knowle( 
allusion to the foundation on which it stands, ha 
very aptly called experimental philosophy. 

Sec. V II.. ••Though much 0/ our Knotvledge oj 
depends on Testimony^ yet Experience is th 
mate Foundation of it. 

But though experience is^hat we may term t 
nediate foundation of natural knowledge, yet w 
spect to particular persons, its influence is ver 
TOW and confined* The bodies that surround 
numerous ; many of them lie at a great distance 
some quite beyond our reach* Life -too is shon 
so crowded with cares, that but little time is le 
any single man to edj^loy himsel^in unfoldin 
Biysteries of nature. Hence it is necessary^ to 
many thinga,upon the testimony of others, whi< 
this means, becomes the foundation of a great p 
cur knowledge of body. No man doubts of the 
of aqua regia to dissolve gold, though perhaps ] 
ver himself made the experiment. In these, thei 
and suck like cases, we judge of the facts, and < 
tions of nature, upon the mere ground of testii 
However, as we can always have recourse to e 
cnce, where "any doubt or scruple arises, this is 
considered as the true foundation of natural ph 
phy being indeed the ultimate support upon whi( 
assent rests, and whereto we appeal^ when the hi 
degree of evidence is required. 

Sec. Vlli. 3. Testimony the Ground of Hist 

"Knowledge* 

But there are many facts that will not allow ( 

appeal tonhe senses, and in this case testimony i: 

true and only foundation of our judgments. Al 

man actions, of whatever kind, when considerc 

iJready past; arc Qf the ^ature here described i b9( 



OF LOGIC 103 

-^nng now no longer any existence, both the facts 
themselves^ and the circumstances attending theni| 
can.be known only from the relations of such as had 
sufficient opportunities of arriving at the truth. TestU 
fKonyy therefore, is justly accounted a third ground of 
human judgment : and as from the other two we have 
deduced scientijical and natural knowledge, so may we 
from this derive historical ; by whicli I would be un- 
derstood to mean, not merely a knowledge of the civil 
transactions of states and kingdoms, but of all facts 
whatsoever, where testimony is the ultimate founda- 
tion of our belief. 

Sec. IX.«..TAtf second Operdt ion of the Mihdy common* 
ly extended beyond Intuition, 
Before I conclude this chapter, it will be necessary 
to observe, that though the second operation of the 
jnind, properly speaking, extends not beyond intuitivc- 
perceptions, yet logicians have not confined themselves 
to so strict a view of it ; but calling it by the name 
judgment^ thereby denote all acts of the mind, -^herc 
only two ideas are compared, without the immediate 
interposition of a thiid. For when the mind joins or 
separates two ideas, though perhaps th^s is doAe in 
consequence of a train of previous reasoniAg, yet if the 
understanding proceeds upon established notions, with- 
out attending to that train of reasoning, its determi- 
nations are still considered as acts of judgment. Thusy 
That God created the universe, that men are accounta- 
ble/or their act io:i':^ are frequently mentioned by logici- 
ans, as instances oF the mind judging. And yet it is 
apparent, that these judgments are by no means of the 
Jcind we call intuitive ; nay, that it requires much ex- 
ercise of the reasoning faculty, before a ma« can trace 
their connexion with the ^rceptJons of that name* I 
could in the same manner easily snow, that even our 
judgments of experience and testimony, when pursued 
to their, source, derive all their power of persuasion, 
fiom bfJn;; linked with intuitive truths. But I shall 
ivave ti.i3 enquiry fo- the present, as being of a nature 
too sub.ile for a woik of this kind. The remark itself, 
kowevcr^ Ha9 needfyl, as well to illustrate the proper 
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fliatinction between the powers of the understanding' 
ts to explain the reason, why in this part of logiCy we 
extend the second operation of thct mind beyond thoie 
limits, that in strictness of speech belong to it. Let qs 
now proceed to consider a little more particularly the 
nature and variety of these our judgments. 



Cfiap. I]^ 



OF AFnRMATIVE AND NEGATIVE 
PROPOSITIONS. 

Sec. L«tt«TAe subject and predicate of a Proposition 

explained^ ' ^ ' 

WHILE the comparing of our ideas is considered 
merely as an act of the mind, assembling them 
together, and joining or disjoining them according to 
the result of its perceptions, we call it judgment ; but 
when our judgments are put into words, they then bear 
the name oi , propositions * A proposition, therefore, is a 
sentence expressing some judgment of the mind, Where- 
by two or more ideas are affirmed to agree or disagree. 
Now, as our judgments inchide at least two ideas, one 
of which is affirmed or denied of the other, so must a. 
proposition have terms answering to these ideas. -The 
idea, of which we affirm or deny, and of course the 
term expressing that idea, is called the subject of the 
proposition. The idea affirmed or denied, as also the 
term answering it, isxalled tU^ predicate. Thiis in the 
proposition, God is omnipotent : G^d is the subject, it 
being of him that we affirfii omnipotence j and omnium 
potence is the predicate, because we «iffirm the idea, ex* 
pressed by that word to belong to God. ^ 

Sec. II The Copula^ l3^c. 

But as 'in propositions^ ideas are either joined or 
diijoined ; it is not enough to Lave terms expressing 
thqsc Lde<(S; unless we have also some words to denote 
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Mieir agreement ordisagree.ment. That word in a prepo- 
sition, wkich connects two ideas together, is called the 
€opuia ; and if a negative particle be annexed, we 
thereby understand, that the ideas are disjoined. The 
substantive verb is comraonly made use of for the co- 
pula, «s in the above-mentioned proposition, God is 
cmnipotent ; where it represents the copula, and signi- 
£e8 the agreement of the ideas God and omnipotencem 
But if we mean to separate two ideas, then, besides the 
substantive.. verb, we must also use some particle ofne* 
gation, to express this repugnance* The proposition, 
jnan is not perfect^ may serve as an example of this 
kind, where the notion of perfectiony being removed 
from the idea of man^ the negative particle, not^ is in- 
r »erted after the copula, to signify the disagreement be- 
tween the subject and predicate. 

Sec. 1\1%*»» Propositions sometimes expressed by a singU 

word. 
• Every proposition necessarily consists of these three 
parts ;.'but then it is not alike needful, that they be all 
severally expressed in words ; because the copula is of* 
ten included in the term of the predicate ; as when we 
say, he sits ; which imports the same as he is sittingm 
In the Latin language, a single word has often the force 
of a whole sentence. 1 bus amSulat is the same, as ilh 
est ambulans ; amo, as ego sun> amans ; and so in innu- 
merable other instances ; by which it appears, that we 
arc not so much to regard the number of words in a 
sentence, as the ideas they represent, and the manner 
in which they are put together. For whenever two 
ideas are joined or disjoined in an expression,_though 
of but a single word, it is evident, that we have a sub- 
ject, predicate, and copula, and of consecjucnce a com- 
plete proposition. 

Sec. IV ••••Affirmative and Negative Propositions* 
When the mind joins two ideas, we call it an affirma^ 
.five judgment ; when it separates them, a negative $ 
and as any two ideas compared together, must necessa- 
rily either agree or not agree, it is evident, that all our 

judgmcftt* f*il uadw ttcs?^ two divisigaa. Ii«%w^ 
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likewise, the proposition expressing these judgment^ 
are all either affirmative or negalive. Ah affirmative 
proposition connects the predicate "with the subject, as, 
a stone is heavy : a negative proposition separates then)) 
«s Gixi is not the author of evil. AJfirmationy there* 
fore, is the same as joining two ideas together; and 
this is done by means of the copula. Negationy on the 
contrary, marks a repugnance between the ideas com* 
pared ; in which case a negati'^e particle must be called 
in, to show that the connexion j included in the copula 
does not take place* 

Sec. Y,.,,When the negative particle serves to disjoin 

ideas. 

And hence we see the reason of the rule commonly 
laid down by logicians, that in all negative proposi^ 
tions, the negation ought to affect the copula. For as 
the copula, when placed by itself, between the subject 
and the predicate, manifestly binds them together ; it 
is evident, that in order to render a proposition nega- 
tive, the particle of negation must enter it in such man- 
ner, as to destroy this union. In a word, then only arc 
two ideas disjoined in a proposition, when the negative 
particle maybe &o referred to the copula, as tobreak the 
affirmation included in it, and undo that connexion it 
would otherwise establish. When we say, for instance, 
no man is perfect ; take away the negation, and the co- 
pula of itself plainly unites the ideas in the proposition. 
But as this is the very reverse of what is intended, a 
negative mark is added, to show that this union does 
not here take place. The negation, therefore, by de- 
stroying the effect of the copula, changes the very na- 
ture of the proposition, insomuch that instead of bind- 
ing two ideas together, it denotes their separation. On 
the contrary, in this sentence, the man who departs not 
from an upright behaviour ^ is beloved of God ; the pre- 
dicate, beloved of God, is evidently affirmed of the sub- 
ject an upr.ight man ; so that notwithstanding the nega- 
tive particle, the proposition is still affirmative. The 
reason is plain ; the nagation here affects not the copu- 
la, but making jpropcrly a part of the subject, serves, 
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,with other terms in the sentence, to form one complex, 
idea, of which the predicate, beloved ofGody is directly, 
affirmed* • This, perhaps, to some may appear a mere 
logical refinement, contrived to justify the scholastic, 
rule for distinguishing between affirmative and nega- 
tive propositions. But if it be considered, that this dis- 
tinction is of great importance in reasoning, and can- 
not in many cases be made with certainty, but by means 
of this criterion here given, the reader will see suffici- 
ent reason for my taking so much pains to illustrate it. 

Sec. VI.... //bw a Copula conies to be a part of a nc- 

^ative proposition* ' 

Perhaps it may still appear a mystery, how a copu- 
la can be said to be a part of a negative propbsition, 
whose proper business it is to disjoin ideas. This dif- 
ficulty, however, will vanish, if we call to mind, that 
every judgment implies a direct ^rmation, and that 
this affirmation alone makes the true copula in a propo- 
sition. But as our affirma'tions are of two kinds, viz. ei- 
ther of agreement or of disagreement, between the ideas 
Compared ; hence there is also a twofold expression of 
our judgments. In the case of agreement, the copula 
alone suffices; because it is the proper mark whereby 
yfQ denote an identity or conjunction of ideas. But 
"Wheie peBceptions disagree, there we must call in a ne- 
gative particle : and this gives us to understand that 
the affirmation implied in the copula, is not of any con- 
nexion between the subject and predicate, but of their 
Inutual opposition and repugnance. 



Ct)ap. III. 



i? 



OF UNIVERSAL AND PARTICULAR 
, PROPOSITIONS. 

Sec, l.,». Division 0/ Propositions into Universal and 

Particular, 
' F^HE next considerable division of propositions, is 
X- into universal and particular. Oi^r ideas, accord- 
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Sec. IV, z,: A sure and infallible Criterion^ thereby f# 
distinguish" betHVeen universal and particular Proposi- 
tions* 

Here then, we have a sure and infallible mark, 
whereby to distinguish betwisen universal and particu- 
lar propositions. Where the predicate agrees to all the 
individuals comprehended under the notion of the sub- 
ject, there the proposition is universal ; where it be- 
longs only to some of them, or to some of the s.peciea 
of the general idea, there the proposition is particular* 
This criterion is of easy application, and much ^afei 
than to 4epend upon the common signs of ally every^ 
some, none, &c. because these being different in dif- 
ferent languages, and often varying in their significa- 
tion, are very apt in many cases to mislead the judg- 
jnent. Thus if we say, all tlie soldiers when drawn 
uPi formed a square of a hundred men a side : it is cvi- 
dent that the predicate cannot be affirmed of tl^sever- 
al individuals, but of the whole collective ideOTl^thc 
subject ; whence, by the rule given above, the proposi- 
tion i^ not universal. It is true, logicians lay down 
many observations, to enable us to distinguish aright 
on this head : but if the criterion here given be duly 
attended to, it '^^ill be of more real service to us than 
an hundred rules. For it is infallible, and may -be ap- 
plied with ease; whereas the directions, which we meet 
with in treatises of logic, bein^ drawn for the most part 
from the analogy of language, and common forms o£ 
speech, are not only burdensome to the memory, but of- 
ten very doubtful and uncertain in their application. 

Sec. V*;n, Singular Propositions contained under the 

head of particulars. 

There is still one species of propositions that remains 
t© be described ; ancbwhich the more deserves our no- 
tice, as it is not yet\igreed among logicians, to which 
of the two classes mentioned above, they ought to be 
referred. I mean ^/w^w/jr propositions 5 or those where 
the subject is an individiial. Of this nature are the fol- 
lowing : sir Isaac Neivion Tjas the inverter offuxicns ; 
^his book contains man^^ useful truths. What occasions 
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some difficulty, as to the proper rank of these proposi-i 
tions, is, that thq subject biing taken according to the 
■whole of its extension, they sometimes have the samcJ 
effect in reasoning, as universals. But if it be con- 
sidered, that they are, in truth, the most -limited kind, 
of particular propositions, and tkat no proposition can,' 
with any propriety, be called universal, but where thfc 
subject is some universal idea ; we shall not be long iti 
determining to which class they ought to be referred* 
When we say, some boohs contain useful truths^ the 
proposition is particular ;' because the general term ap.- 
pears with a mark of restriction. If, therefore, we say,' 
this book contains useful trutHs ; it is evident, that the 
proposition must be still more particular, as the limita-* 
tion, implied in the word, this^ is of a more confined 
nature, than in the former case. I know, there are in~ 
stances, where singular propositions have the same ef- 
fect in reasoning, as universals ; yet is not this, by rea*. 
«on of any proper universality, belonging to them ; but 
because the conclusion, in such cases being always sin-' 
guUr^ may be proved by a middle term which is alsop 
Bingular ; as I could easily demonstrate, were this a pro^ 
per place for entering into a discussion of that nature* 

Sec# yi;..The Fourfold Division of Propositions* ^ 

We see, therefore, that all propositions are either 
affirmative or negative ; nor is it less evident, that ia 
both cases, they be universal or particular* Hence 
arises that celebrated fou]gfold division of them, into 
universal aj^rmative^ and universal negative ; particU" 
lar affirmative^ znd .particular negative ^ vfh'ich com- 
prehends, indeed all their varieties. • The use of this 
method of distinguishing them v;ill appear more fully 
afterwards, when we come to treat of reasoning and 
syllogis m. 
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Cbap. IV. 






OF ABSOLUTE AND CONDITIONAL 
PROPOSITIONS. 

^cc. J.9,»Bistinction of Qualities into Essential mii 

AccidentaL 

THE objects, about which we are chiefly convert- 
ant in this world, are ail of a nature liable to 
change. What may be affirmed of them at one timfc 
cannot often at another ; and it makes no small part 
x)f our knowledge to distinguish rightly these variJU 
tions, and trace the reasons upon which they depend. 
'For it is observable, that amidst all the vicissitudes of 
nature, some things remain constant and invariable; 
nor are even the changes to wjiich we see others liablC| 
effected, but in consequence of uniform and steady 
laws, which, when known, are sufficient to direct jusia 
our judgments about them. Hence philosophers, in 
'distinguishing the .objects of our perception into vari- 
'cus classes, have been very careful to note, that some 
"properties belong essentially to the general idea, so ai 
jiot to be separable from it but by destroying its very 
nature ; while others are only accidental, and may be 
affirmed or denied of it, in different circumstances. 
Thus, solidity, a yellow colour, and great weight, arc 
considered as essential qualities of gold ; but whether 
it shall exist as an uniform, conjoined mass, is not 
ftlike necessary. We see tliat by a proper menstruum, 
it may be I'educed to a fine powder ; and that intense 
heat will bring it into a state of fusion* 

Sec. H,.»**Hence a considerable Diversity in our Man* 

tier of judging* 
Now, from this diversity in the several qualities of 
things,. arises a considerable difference as to the man- 
ner of our judging about them. For in this first place,, 
mil such properties, as are inseparable from objectSj 
•when considered as belonging to any genus or species^ 
arc affirmed absolutely and without reserve of thatge- 
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^ueral idea. Thus we say ; gold is very toeighty ; a 
stone is hard; .animals have a power of self -mot ion. 
But in the case of mutable or accidental qualities, a^s 
they depend upon some other consideration, distinct 
from the general idea ; that also must \^t taken into the 
account, in order to form an accurate judgment. Should . 
we affirm, for instance, of some stones, that they arc 
Tcry susceptible of a rolling motion ; the proposition, 
ifhile it remains in this general form, cannot with any 
advantage be introduted into our reasonings. An apt- 
ness to receive th«it mode of motion flows from the fi- 
gure of the stone ; which, as it may vary infinitely, our 
judgment then only becomes applicable aud determin- 
ate, when the particular figure, of which volubility is a 
consequence, is also taken inta the account. Xiet us 
then bring in this other consideration, and the proposi- 
tion will run as follows : stones of a spherical form are 
easily put into a rolling motion* Here we sec the con- 
dition upon which the predicate is affirmed, and there- 
fore know in what particular cases the proposition may 
be applied* 

Sec* iH%>»»Which gives rise to the division of Proposi^ 
tions into Absolute and Conditional. 

This consideration of propositions, respecting the 
manner in which the predicate is affirmed of the sub ject, 
gives rise to the division of them into absolute and con^ 
ditionaL Absolute propositions are those, wherein we 
affirm some property inseparable from the idea of the 
subject, and which, therefore, belongs to it in all possi- 
b}e case9 ; as, God is iruinitely wise : virtue tends to tlic 
ultimate happiness sf than. But where the predicate i» 
not necessarily connected with the idea of the subject, 
unless upon some consideration distinct from that idea^ 
there the proposition Is called conditional* The reason 
of the name is takei^ from the supposition 'annexed, 
which is of the natuire cf a condition, and may be ex« 
pressed as such. Thqs \ if a stone is exposed to the rays 
iff' the suny it will contract some degree of heat. If <* 
river runs in a very declining channel^ its rapidity vfiU 
tonstanth incrc(tset 

K8 
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Sec. lV»*,,The great importance of this division^ as it 
renders Propositions determinate ; 

There is not any thing of greater importance in phi- 
losophy, than a due attention to this division of pro« 
positions. If we arc careful never to afErm things abso- 
lutely, but where the ideas are inseparably conjoined ; 
and if, in our other judgments, we distinctly mark the 

•conditions, which determine the predicate to belong to 
the subject : we shall be the less liable to mistake, in 

' applying general truths to the particular concerns of 
human life. It is owing to the exact observance of 
this rule, that mathematicians have been so happy in 
their discoveries ; and that what they demonstrate of 
magnitude in general, may be applied with ease ih all 
obvious occurrences. 

Sec. Ynm.mAnd reduces them from particulars to ge^ 

nerals. 

The truth of it is, particular propositions arc then 
known to be true, when we can trace their connexioa 
with universals : and it is, accordingly, the great busi- 
ness of science, to find out general truths, that may be 
applied with safety in all obvious instances. Now the 
great advantage arising from determining with care 
the conditions upon which one idea may be affirmed or 
denied of another, is this ; that thereby particular pro- 
positions really become universal, may be introduced 
with certainty into our reasonings, and serve as stand- 
ards to conduct and regulaxc-^^ir judgments. To illus- 
trate this by a familiar mstance : if we say, some wa' 
ter acts very forcibly ; the proposition is particular t 
and as the conditions, on which this forcible action 
depends, ar^ not mentioned, it is as yet uncertain in 
what cases it may be applied. Let us then supply these 
conditions, and the proposition will run thus ; water 
€onvejfed in sufficient quantity along a steep descent^ 
mcts very forcibly. Here we have an universal judg- 
ment, inasmuch as the predicate, forcible action^ may 
be ascribed to, all water under the circumstances men- 
tioned. Nor is it less evident, that the proposition in 

this new fo^ is of easy application i an^ in fact we 
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find, that men do apply it in instances where the for« 
cible action of water is required ; as in corn-mills^ and 
many other works of art. Thus we see, in what man* 
ner we are to proceed, in order to arrive at universal 
truths, which is the great end and aim of science; 
And indeed, would men take the same care, duly to 
express the conditions on which they affirm and deny, 
as mathematicians do, in those theorems which they 
term hypothetical, I doubt not, but we might be able 
to deduce many truths, in other parts of philosophy,^ 
irith no less clearness, force, and perspicuitf , than hat 
kitherto been thought peculiar to the science of quantity* 



OF SIMPLE AND COMPOUND 
PROPOSITIONS. 

Sec; L...2)iv/j/on of Propositions into Simple end 

Compound • • 

HITHERTO we have treated of propositionf, 
where only two ideas are compared together* 
These are, in the general, called simple ; because, haT« 
ingbut one subject and one predicate, they are the ef«t 
feet of a simple judgment that ^idmits of no subdivi- 
sion. But if it so happens, that several ideas offer 
themselves to our thoughts at once, whereby we are 
led to«£[irm the same thing of different objects, or dif- 
ferent things of the same object ; the propositions, ex- 
pressing these judgments, are called compound: because 
they may be resolved into as many others* as there are 
subjects or predicates in the whole complex determina? 
tion of the mind. Thus, God is infinitely wise and in" 
Jlnitely powerful: here there are two predicates, in- 
finite wisdom and infinite power ^ both affirmed of the 
same subject ; and accordingly, the proposition may 
be resolved into two others, affirming these predicates 
severally. In like manner, in the proposition, neither 
kinttM nor people are exempt from deaths the predicate 
M oeiued of both iubject3; and may therefore be sepa< 
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rated from thenv, in distinct propositions. Nor is it 
less evident, that if fi complex judgment- consists of. 
several subjetts and predicates, it may be resolved into 
as many simple propositions as are the number of dif- 
ferent ideas compared together. Riches and hqnourSi 
are apt to elate the mindy and increase the number of 
our desires* Iji this judgment, there/are two subjects 
and two predicates : and it is at the same time appiireat, 
that it may be resolved into four distinct propositions.; 
Miches are , apt to elate the mind* Riches are apt ^o^ 
increase the number of our desires* And so of honourst- 
Sec* II.«..TAe proper Notion of a Compound Froposi"*. 

tion ascertained* 
Logicians have divided these compound propositions 
into a great many dificrent classes ; but in my opini- 
on; not with a due regard to their proper definition. 
Thus conditionals^ casuals^ relatives^ Isfc* are mention- 
ed as so many distinct species of this kind, tJiough in 
fact they are no more than simple propositions. To 
give an instance of a conditional : If a stone is expos-- 
ed tOmthe rays of the sun^ it will contract some degree of 
heat* Here we have but one subject and one prcdi- . 
cate ; for the complex expression, A stone exposed to 
the rays of the sun^ constitutes the proper subject of 
this proposition, and is no more than one determinate, 
idea. The same thing-happens in casuals. Kehoboam 
was unhappy y because he followed evil counsel. I deny 
not| that there is here an appearance of two proposi- 
tions arising from the complexity of the expression ; 
but when we come to consider the matter more near-. 
ly, it is evident that we have but a single subject and 
predicate.... 77»tf pursuit of evil counsel brought misery 
upon Rehoboam. It is not enough, therefore, to ren- 
der a proposition compound, that the subject and pre- 
dicate are complex notions, requiring sometimes a whole 
sentence to express them : for in this case, the com-, 
parioon is still confined to two ideas, and constitute*, 
what we call a simple judgment. But where there are 
several subjects or predicates, or both, as the afiirma-ii 
tioR or negation may be alike extended to them all, the 
preposition, expressing such a judgment, is truly a col- 
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lection of as many simple ones, as there are different 
ideas compared. Confining onrselves, therefore, to 
^his more strict and just notion of compound proposU 
ensy they are all reducible to two kinds, viz* copula* 
fives and disjunctives* 

Sec. Ill**, •Compound Propositions either Copulative^ 

A copulative proposition is, where the subjects and 
predicates are so linked together, that they may be all 
severally affirmed or den ied one of another. Of this na- 
ture arc the examples of compound propositions given 
above. Riches and honours are apt to elate the mindy and 
increase the number of our desires. Neither kings nor 
people are exempt from death. In the first of these, 
the two predicates may be affirmed severally of each 
subject, whence we have four distinct propositions. 
The other furnishes an example of the negative kind, 
where the. same predicate being disjoined from both 
tubiects, may b^ also denied of them in separate pro^ 
positions* 

SeC4 I v.... Or Disjunctive 4 

The other species of Compound propositions are thoue 
called disjunctives ; in which, comparing several pre- 
dicates with the same subject, we affirm, that one of 
.them necessarily belongs to it, but leave the particular 
predicate undetermined* If any one, for example) 
»ays : This world either exists of itself or- is the work 
of some all-wise and powerful cause ; it is evident, that 
one of the two predicates must belong to the world ; 
but as the proposition determines not which, it ii 
therefore of the kind we call disjunctive. Such, to(f, 
! arc the following : The sun either moves round th^ 
earthy or is the centre about which the earth revolves^ 
Friendship finds men equals or makes them so» It is the 
nature of ail propositions of this class, supposing them 
to be exact in point of form, that upon determining the 
particular predicate, the rest are of course to be re* 
xnoved ; or if all the. predicates but one are removed % 
that one^ necessarily takes place. Thus, in the exam- 
ple above, if we allow the world to be the work of »on» 
wise and powerful cause^ we of course djcuy Vxto Ve 
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self-cxistent ; or if we deny it to be self-existent, wc . 
must necessarily admit that it was produced by some wise 
and powerful cause. Now this, particular manner of 
linking the predicates together, so that the establishiijg 
one displaces all the rest,...orthe excluding allbutond 
necessarily establishes that one....cannot otherwise be 
.effected than by means of disjunctive panicles. And 
hence it is, that propositions of this class take their" 
names from these particles, which make so necessary a 
part of them, and indeed, constitute their very nature, 
considered as a distinct species. But I shall reserve 
what farther might bb said on this head, till I come to 
treat of reasoning, Mr here the great use and importance 
of disjunctive propositions will better appear. 

C6ap-vi. 

OF THE DIVISION OF PROPOSITIONS INTO SELF* 
EVIDENT AND DEMONSTRABLE. 

Sec. l.».*%Design of this Chapter. 

AS we are soon to enter upon the third part of lo. 
gic, which treats of reasoning — and as the art of 
reasoning lies in deducing propositions «vhose truth 
does not immediately appear, from others more knowa 
*— it will be proper, before we proceed any farther, to 
examine a little the different degrees of evidence that 
accompany our judgments j that we may be the better 
able'to distinguish in what cases we ought to have re- 
course to reasoning, and what those propositions are, 
upon which, as a sure and unerring foundation, we may 
venture to build the trutli of others. 

Sec. II,„.,Propositions divided into Self-evident and 

DemonstrMe, 
When any proposition is offered to the view of the 
mind, if the terrtis, in which it is expressed, are under* 
stood ; upon comparing the ideas together, the agree- 
ment or disagreement asserted is either immediately per- 
ceived, or found to lie beyond the present reach of the 
lindersUnding, In the firstcase^ the proposition is said 
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to be self-evident y and admits not of any proof ; because 
a bare' attention to the ideas themselves produces full 
conviction and certainty ; nor is it possible to call in 
any:thingpiore evident by way of confirmation. But 
•where the connexion or repugnance comes pot so readi- 
ly under .tj>c inspection of the mind, there we mus^havc 
rpcourse to reasoning ; and if by a clear series of proofs 
TiJe can make oi|t the truth proposed, insomuch that self- 
evidence shall accompany e^ery step of the procedure, 
we are then able to demonstrate what we assert ; and 
the. proposition itself is said to be demonstrable* When 
Wcaffirni,*for instance, that it is impossible for the same 
thing to be and not to be ; whoever understands the 
terms, made use of, perceives at first glance the truth of 
what is asserted ; nor can he, by any efforts, bring him- 
self to believe the cgntrary. The proposition therefore 
fs self-evident^ and suclwthat it is impossible by reason- 
ing to make it plainer ; because there is no truth more 
obvious, or better kno^*n, from whi^h, as a consequence 
itmay be deduced. But if we say, this world had a be^ 
finning J the assertion is indeed equally true, but shines 
not forth with the same degree of evidence. We find 
great difficulty in conceiving how the world could be 
ipade out of nothing ; and are not brought 'to a free 
and full consent, until by reasoning we arrive at a clear 
view of the absurdity involved in the contrary supposi- 
tion. Hence this proposition is of the kind we call 
demonstrable^ iiTUsmuch as its truth is not immediately 
perceived by the mind, but yet may be made appear by 
means of others more known and obvious, whence it 
follows as an unavoidable consequence. 

Sec. III,..Jt7/y tJie second operation of the Mind is 
confned wholly to Intuition* 

From what lias been said, it appears that reasoning 
is employed only about demonstrable propositions, and 
that our intuitive and self-evident perceptions are the 
ultimate foundation on. which it rests. And now wc 
see clearly the reason, why in the distinction of the 
powers of the understanding, as explained in the in- 
tioduciioji to the treatise^ the second operation of the 
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mind was confined wholly to intuitive acts* Our ficH Vf 
step, in the way to knowledge, is to furnish ourselvei 
with ideas. When these are obtained, we next set oof^ 
selves to compare them together, in ord.er to judge rf 
their agreement or disagreement. If the relations wc 
are in quest of, lie immediately open to the view of ths 
mind, the judgments expressing them are self evident ; 
and the act of the mind, forming these judgmentSf il 
what we call intuition. But if^ upon comparing oOf 
ideas together, we cannot readily and at once trace 
their relation, it then becoriies necessary to emplof 
search and examination, and call in the assistance ol 
self-evident truths, which is what we properly term 
reasoning* Every judgment, therefore, that is not in- ■ 
tuitive, being gained by an exercise of the reasoxung I' 
faculty, necessarily belongs to the third operation n | 
the mind, and ought to be relRred to it in a just divi* 
sion of the powers of the understanding. And indeed 
it is with this view thiefly, that ^e havie distinguished 
propositions into self-evident and demonstrable. Un- 
der the first head are comprehended all our intuttiTS 
judgments, that is, all belonged to the second opera* 
tion of the mind. Demonstrable propositions are ths 
proper province of the reasoning faculty, and consti* 
tute by far the most considerable part of human knov* 
ledge. Indeed reason extends also to matters of expe« 
ricnce and testimony, where the proofs adduced are not 
of the kind called demonstration. But I am here onlf 
considering the powers of the mind as employed in tn» 
cing the relations between its own ideas, in whick 
view of things, every true proposition is demonstrable; 
though very often we find ourselves incapable of disco* 
vering and applying those intermediate ideas upoa 
which the demonstration depends. 

Sec. IV. ...Self ^evident Truths the first Principles ^ \ 

Reasoning. 

Demonstrable propositions, therefore, belonging pro- 
perly to the third operation of the mind, I shall, fof 
the present, dismiss them, and return to the consider* 
^atiott of self-evident truths. These as I have alrcidf 
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llbserved, furnish the first principles of reasoning ; ani 
it is certain, that if in our researches, we employ oaly 
such principles as have this character of self-eridencfi 
tnd apply them according to the rules to be after* 
irards explained, we shall he in no dahgferof error,' ia 
advancing from one discovery to another^ For this I ' 
may «ppeal to the writings of the niathematiciansy 
iphich, being conducted by the express model here 
mentioned, are an incontestible proof of the firmness 
and stability of human knowledge, when bpilt upon so 
sure a foundation* For not only have the propositions 
of- this' 'Science stood the test or ages, but are found 
attended with such invincible evidence, as forces the 
assent of all who duly consider the proofs upon which 
they are established* Since then mathematicians are 
universally allowed to have hit upon the right method 
of arriving at truths— since they have been the hap- 
piest in the choice, as well as application of their prin- 
ciples— it may. not be amiss to explain here the divi- 
sion they have given bf^elf-evident propositions ; that, 
by treadinjgln theii* steps, we may learn something, of 
that justness and solidity of reasoning, for which they 
are so deservedly esteemed* 

Sc.c^ y ,,;,Definitions a great help to Clearess and EvU 

dence in Knowledge. 

First, then it is to be observed, that they have been 
very careful in ascertaining their idt^as, and fixing the 
significations of their terms* For this purpose they 
begin with definitions, in Irhich the rtieaning of their 
words is so distinctly explained, that they cannot fail 
to excite in the mind of an attentive reader the very 
same ideas as are annexed to them by the writer. And 
indeed I am apt to think, that the clearness and irre- 
sistible evidence of mathematical knowledge, is owing 
to nothing so much as this care in laying the fonnda- 
tiflin. Where the illation between any iwo ideas is 
accurately and jtistly ti-aced, it will not be difficult for 
another to comprehend that relationi if insetting him- 
self to discover it, he brings the very same ideas into 
cozopairison. But if| on the contrary^ he affixes io iiis 
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-words ideas different from those that were in the mini * . 
of him who first advanced the demonstration ; it if 
evident) tl^t as the same i4eas are not comparedy the 
same relation cannot subsist, insomuch that a proposi- 
tion will be rejected as false, which had the terms been • 
rightly understood, must have appeared unexception« . 
ably true. A square, for instance, is a figure bounded 
by four equal rigiit lines, joined together at right an- 
gles. Here the nature of the angles makes ho less a 
part of the idea, than the equality of the sides ; and - 
many properties, demonstrated of the square, flow from 
its being a rectangular figure* If, therefore, we sup- 
pose a man who has formed a partial notion of a square, . 
comprehending only the quality of its sides, without 
regard to the angles, reading some demonstration that 
implies also this latter consideration ; it is plain he 
would reject it as not universally triie, inaimuch as it 
could npt be applied where the sides were joined to- 
gether at unequal angles* For this last figure, answer- 
ing still to his idea of a square, would be yet found 
without the property assigned to it in the proposition* 
But if becomes afterwards to correct his notion, and 
render his idea complete, he will then readily own the 
truth and justness of the demonstrauon* 

Sec* ^1***» Mathematicians by beginning with them^pro^ 
^ure a ready reception to the truths they advance m 

We see, thcrefore,«that nothing contributes so much 
to the improvement and certainty of human know- 
ledge, as the having determinate ideas, and keeping 
them steady and invariable in all our discourses and 
reasonings about them* And onWis account It is, that 
mathematicians, as was before observed, always begin 
))y defining their terms, and distinctly unfolding ^he 
xiotioqs they >ire intended to express* Hence such as - 
apply themselves to these -studies, having exactly the 
tame views of things, and bringing always the very 
same ideas hi to comparison, readily discern the rela- 
tions between them, when clearly and distinctly reprc-. 
seated* Nor is there any more natural and obvious 
^ason for ^he uniyer&al reception given to mathesnati* 
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cal ti*utIiS| aad for that harmony and correspondence 
' of scntimetits which makes the distinguishing charac- 
ter of thfe //terat/ of this class. 
• Sec. VIL...TAff establishing of Principles the Second 
Step in Mathematical Knowledge. 
When they have taken this first step, atid made 
known the ideas, whose relations they intend to inves- 
tigate, their next care .is, to lay down some self-evi- 
dent truths, which may serve as a foundation for 
their future reasonings. And here, indeed, they pro- 
ceed with remarkable circumspection, admitting no 
principles but what flow immediately from their defini* 
tions, and necessarily force themselves upon a mind in 
any degree attentive to its preceptions. Thus a cir-^ 
cle \% a figure formed by a right line, moving round 
some fixed point in the same plane. The fixed pointy 
round which the line is supposed to move, and where 
one of its extremities terminates, is called the' c^n^rr 
of the circle. The other extremity, which is conceiv- 
ed to be carried round, until it returns to the point 
%f hence it drst set out, describes a curve running into 
^tself, and termed the circumference. All right lines^ 
drawn from the centre to the circumference, are called 
radii* . From these definitions compared, geometricU 
ans derive this self-evident truth, that the radii of the 
same circle are all equal one to another* I call it self- 
evident, because nothing more is required, to lay it 
open to the imipediate preception of the mind, than aa 
attention to the ideas compared. For from the very 
nature of a circle it is plain, that the circumference if 
every where distant from the centre, by the exact 
length of the describing line ; and that the several ra- 
dii are iu truth nothing more, than one and the same 
line variously posited within the figure. This short 
description will, I hope, serve to give some little in- 
sight into the manner of deducing mathematical prin- 
ciples, as well as into the nature of that evidence 
-which accompanies them. 

Sec. VllL»**Propositions divided into Speculative and 

PracticaL 
^And i>ow I proceed \o obser ve/ that in all proposi- 
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tions we either affirm or deny some property of ikn 
idea that constitutes the subject of our judgment^ ot' 
-mc maintain that something may be done or effected*. 
The £r6t sort is called speculative propositions, .as in 
the example mentioned above, the radii of the same 
eircle are all equal one to another. The others are cal* 
ltd practical^ for a reason too obvious to be mention- 
ed; thus, that a right line maybe drawn from om 
point to another^ i» a pVacticsfl proposition ; ioasmudi 
as It expresses that something may be done. |i 

Sec* IX»...ifenc« Mathematical Principles distinguish* 
ed into Axioms end Postulates* 

From this twofold consideration of propositions, ari« 
aes the twofold division of mathematical principles, 
iBto axioms and postulates* By an axiom they under- 
stand any self-evident speculative truth : as, that the 
*whole is greater than its parts j: that things equal is 
#nf and the same things are equal to one another* But 
a self-evident practical proposition is what they call a 
postulate* Such are these of Euclid; that a finite right 
line majbe continued directly forwards; that a circle mif 
he described about any centre with any distance. And 
here we are to observe, that as in an axioms the 
agreemeet or disagreement between the subject and 
predicate, must come under the immediate inbpectioa 
of the mind ; so in a postulate^ not only the possibility 
of the thing asserted mubt be evident at first view, but 
also the manner in which it may be effected. But 
where this manner is not of itself apparent, the propo- 
sition comes under the notion of the demonstrable kind| 
and is treated as such by the geometrical writers* 
Thus, to drav; a line from one point to another^ is .a^s« 
fiunicd by Euclid as a postulate^ because tlie manner o£ 
doing it is so obvious, as to require no previous teach- 
ing. But then it is not equally evident, how we are 
to construct an equilateral triangle. For this reason be 
advances it as a demonstrable proposition, lays down 
rules for the exact performance, and at the same time 
proves, that if these rules ar« followed, the ligurc wiSL 
be justly described* 
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• .Sec* %.»**And demonstrable Propositions into Theo- 
rems and Problems, 
This naturally leads me to take notice, that as self* 
evident truths are distinguished into different kinds, ac- 
cording as they are speculative or practical ; so is it al-> 
«o "v^ith demonstrable propositions. A demonstrable spe- 
culative proposition is by mathematicians calllpd a thco-- 
rem* Such is the famous 47th proposition of the first 
- book of ^he Elements j known by the name of the Pytha^ 
goric theorem, from its supposed inventor, Pytha^raSf 
viz* That in every right-angled triangle^ the square des^ 
cribed upon the side subtending the right angley is equal 
to both the squares described upon the sides containing 
the right angle* On the other hand, a ^demonst^able prac- 
tical proposition is called a problem ; as where Euclid 
teaches us to describe a square upon a given right line* 

Sec* XI,***Corollaries are obvious deductions from The*' 

orems or Problems* 
Sance I am upon this subject, it may not be amiss to 
Itdd, that besides the four kinds of propositions already- 
mentioned, mathematicians have also a fifth, known by 
the name of corollaries* These are usually subjoined to 
theorems or problems^ and differ from them only in this^ ' 
that they flow from what is there demonstrated, in so 
obvious a miinner ss to discover their dependence upon 
the proposition whence they are deduced, almost as soon 
|L8 proposed. Thus Euclid having demonstrated, that in 
every right-lined triangle^ all the three angles taken toge» 
ther are equal to two right angles ; adds, by way of co* 
rollary, that all the three angles of any one triangle takeM 
together^ are equal to all the three angles of any other 
trianglcyj^ken together i which is evident at first sight; 
because in all cases they are equal to two right ones, 
tnd things equal to two and the same thing, are equal 
to one another. 

S^c. JLlh,**Sebolia serves the purposes of Annotations 

or a Comment* 
The last thing I shall take notice of, in the practice 
of the mathematiciansy is what they cslW their icholea* 
They arc mdiffcrently annexed to definitions^ proposi-* 
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tlonS| or corollaries ; and answer the same ptfrpoMH 
annotations upon a classic author. For in them occasioft 
is taken, to explain whatever may appear intricate aod 
obscure in a train of reasoning ; to answer objections; 
to teach the application and uses of propositions ; to 
lay open the original and history of the several disco- 
TPries made in the science ; and in a word, to aci|uaint 
us with all such particulars as deserve to be knowOi 
whether considered as points of curiosity or profit* 

Sec. XIII This Method of the Mathematicians 

universal^ and a sure guide to Certaintjm 
Thus we have taken a short view of the so muck 
celebrated method of the mathematicians ; whicfa^ to 
any one who considers it with a proper attention, must 
needs appear universal, and equally applicable in other 
sciences* They begin with definitions* From these 
they deduce their axioms and postulates, which serve 
as principles of reasouing ; aud having thus laid a firm 
foundation, advance to theorems and problems, esta- 
blishing all by the strictest rules of demonstration* Tbe 
corollaries flow naturally and of themselves* And if 
any particulars are still wanting to illustrate a subjectf 
•r complete the reader's information ; these, that tbe- 
series of reasoning may not be interrupted or broken^ 
are generally thrown *imo scholia. In a system of 
knowledge so uniform and well connected, no wonder 
if we meet with certainty; and if those clouds and 
darknesses, that deface other parts of human' sciencei 
and bring discredit even upon reason itself, are hcit 
scattered and disappear* 

ScQ* "KIV .^M.Self etident Truths known by the 4ifp^ 
rent unavoidable Connection between' the Subject and 
Predicate. i 

But I shall for the present wave these reflexionif 
which every reader of understanding is able to make 
' •£ himself, and return to the consideration of self-^vi* 
dent propositions* It wiil, doubtless, be expected, af- 
ter what has been here said of them, that I should ' 
establish some criteria, or marks, by which they my 

ke distinguished. But I frankly own my inabUitj is 
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^i test>ect, ti not betn^ able to conceire 9ny thing m 
them more obvious and striking^ than t^at self-evidenCe 
lirhieh constitutes their very nature. All 1 have there- 
fore to observe on this head, is, that we ought to make 
it our first care, to obtain clear and determinate ideas* 
When afterwards we come to compare these together, 
if wc perceive between any of them a necessary and 
unavoidable connection, insomuch that it is impossible 
to conceive them existing asunder,' without destroying 
the very ideas compared ; we may then conclude, that 
the proposition expressing this relation is a principle, 
and of the kind we call self-evident. In the example 
mentioned above, the radii of the same circle are all . 
4quai between themselves^ this intuitive evidence shinea 
forth in the clearest manner ; it being im(>03sibie for 
mny one, who attends his own ideas, not to perceive the 
equality here asserted. For fi^^tbe circumference is 
every wkiere distant from the centre by the exact 
length of the describing line ;. the radii drawn. fronEi 
the centre of the circumference, being severally equal 
to this one line, must needs also be equal among them« 
selves. If we suppose' the radii uneqiittlv we at^the sam« 
time suppose the circumference more distant from th& 
centre in some places than in others ; from'wbi'chsup* 
position, as it would exhibit- a figure quite different 
from a circle, we see there is no separating the predi^ 
cate from the subject in this proposition, without de- 
stroying the idea in relation to which the comparisojft 
"was made. I'he same thing will be found to hold ta 
all our other intuicive perceptions, insomuch that we 
viay establish this as an universal criterion^ wherebjf 
to judge of, and distinguish them. I would not, how- 
ever, be understood to mean, as if this ready view of 
the unavoidable connection between some ideas was 
any thing really different from self-evidence. It is, 
indeed, nothing more than the notion of self-evidence 
a little unfolded, and as it were laid open to the inspec- 
tion of the mind. Intuitive judfjments nted no other- 
distinguishing marks, than that brightness which sur- 
rounds them ; in like manner as light discovers itself 

ky its OW0 presence^ and the splendor it onirer^all/ 
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diffusps. But I have said enough of self-evident |9h1m 
positions} and shall therefore now proceed to those .rflB^ 
the demonstrable kind ; which, being gained in co&|^|{gI 
quence of reasoning, naturally leads us to the thifdl^ 
j|>art of logiC) where this operation of the undecstaddiBg lit 
* IS explained* 1t!i 
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OF REASONING IN GENERAL, AND THE 
PARTS OF WHICH IT CONSISTS. 



Sec* 1^,9 » Remote Relations discovered by means of in* 

termediate Ideas* 

WE have seen how the mind proceeds in furnish- 
. ing itself with ideas, and framing intuitive 
Serceptions* Let us next enquire into the manner of 
iscovering those more remote relations, which, lying 
|t a distance from the understanding, are not to be 
traced but by meansof a higher exercise of its powers^ 
It often happens in comparing ideas together, that 
their agreement or disagreement cannot be discerned 
at£rst view, especially if they are of such a nature, as 
npt to admit of an exact application one to another. 
When, for instance, we compare two figures of a dif« 
fjcrent make, in order to judge of their equality or in« 
c^Halityi it is f\iv^ that by Jbarely considering the £• 
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V- (Bret themselrest we cannot arrive at an exisict deter« 
» Biinfttion ; because, by reason of their 'diifagreeing 
r- fbrms, it is impossible so to put them together, as that 
^ : their several pacts shall mutually coincide. Here then 
- ' it becomes necessary to look out for some third idcaj 
that will admit of such an application as the- present 
- case requires ; wherein if we succeed, all difficulties 
'vanish, and the relation we are in quest of may be 
traced with ease* Thus right-lined figures are all re- 
ducible to squares, by means of which we can measure 
their areas, and determine exactly their agreement or 
disagreement in point of iriagnitude. 

Sec. II...* T/i/« manner of arriving at Truth and term* 

ed Reasoning* 
If now it be asked, how any third idea can serve to 
discover a relation between two others ; I answer, 
by benig compared severally with these others ; for 
such a comparison enables us to see how far the ideas, 
with which this third is compared, are connected or 
disjoined between themselves. In,. the example men- 
tioned above, of two right-lined figures, if we com- 
pare each of them with some square whose area is 
known, and find the one exactly equal to it, and the 
^ther less by a square-inch greater than that of the se- 
cond. This manner of determining the relation be- 
tween any two ideas, by the invention of some third 
with which they may be compared, is that which we 
call reasonings and indeed the chief instrument, by 
which we push on our discoveries, and enlarge q^r 
knowledge. The great art lies, in finding out such in- 
termediate ideas, as, when compared with the. others 
in the question, will furnish evident and known truths ; 
because, as will afterwards appear, it is .only by means 
of them, that we arrive at the knowledge of wh^t Js 
hidden and remote* 

Sec. Hl:.^The parts that constitute an 4ct of Reiison^ 

ing and a Syllogism* 
From what has been said, it appears that every act 
•f reasoning necessarily includes three distinct judg- 
. iseats \ twoy wherein tbe .ideas; whose relatioa tr§ 



fcr-< 



130 DUNCAN'S ELEMENTS 

want to discover, are severally compared with themid« 
die idea,, and 9. third, /wherein they are themscflvescon*] 
pected or disjoined according to the result of that cdtai- 
parison. Now as in. the second part of logic, xnir' 
judgments when put into words, were called propow-'l 
tions«...sohere, in the third part, the expressions of our 
reasonings are termed syllogisms* And hence it M* 
lows, that as every act of reasoning implies three k. 
veral judgments, so every syllogism must include three ^ 
distinct propositions. When a reasoning is thus pat 4^ 
into words, and appears in form of a syllogism^ the 
intermediate idea, made use of to discover the agree- 
ment or disagreement we search for, is called the foid' 

• dU term ;• and the two ideas themselves, with which 
this third is compared, go by the name of the extretkcs* 

Sec. lY •.Bmlnstance^ Man and Accountablencss* hv 

But as these things are best illustrated by examples; |^i 
let us, for instance, set ourselves to enquire, whetlter 
men are accountable for their actions* As the relation 
'between the ideas of man and accoufitableness comei 

• not within the immediate view of the mind, our first 
care must be, to find out some third idea, that will ena- 
ble us the moreeasily to discoyer and trace it. A very 

* imall measure of reflexion is. sufHcient to inform US| 
that no creature can be accountable for his actions, un- 

' less we suppose him capable of distinguishing the good 

* from the bad ; that is unless we suppose him possessed 
of reason. Nor is this alone sufficient. For what 
would it avail him, te know good IVoin bad actions, if ht 
had no freedom of choice, nor could avoid the one^ and 
pursue the other ? Hence it becomes necessary to take 
in both considerations in the present case. ' It is at the 
•ame time equally spparent, that wherever there is this 
ability of distinguishing good from bad actions, and pur- 
suing the one and avoiding the other, there also a crca-i 
^ture i^ accountable; We have then got a third idea, 
Trith YfYiichaccountablenessis inseparably connected, v/z* 

:fi(uwiandlibertj} yiYiicXi^xthtrt to be considered as 

i&aking up one complex conception. Let us now take 

. Ikis. middle idea, aud comj>are it with the other term in 



fifit^Qoattelit v/9« mdn^ and i?e all know bfexjierle nee' ^ 
t&at it'iBSiy'be affirmed of kkn. Having thus, by n^eani I 
tf Ihe intermediate idea, formed two several judgments, 
fiu tb0imanhposscssed'vfreasonidndl46eft^/9Lridtha$ ^ 
ft^sMatid kkerty'impfy. ac4ounta^ehess '; a third ofmbus* ? 
Ifaad necessarily folio wsy viz. that man^h dccount able 
fa^jhis ac^i0n5wiHero then wehave^a complctieaQtof-rea* ' 
soniBg, in which, according to what has been alreadjr 
observjedj. there are, three distinct ju4gmcnts~J two that 
inj^'be stiWd previous, inasmuch .as tWy iead to the 
other, and arise from comparing the middle idea with 
ht tWQ ideas in thef questioii; the third rsr'a tonsequence 
f the^ previous acts, and itows from combining thee:t^ - 
reme ideas between themselves. If nowwf put this rea* ^ 
ontAg into words, it exhibit&wthat logicians term a syl« - 
>gismy and, when proposed in due foi-m, runs thus ; 

Every oreuture possessed of reason and liberty is accounta* ' 
I c for his actions. -^ 

M-a^n is a creature possessed of reason and liberty. 
Therefore man is accountable for his actions. 

•ep* V, »», Premises^ conclusiortj extremes^ m»ldle tetm* 
In this syllogism we may observe, that there arc three 
everal propositions, expressing the three judgments 
Diplied in the act of reasoning and so disposed as to 
epresent distinctly what passes within the mind, in 
racing the more distant relations of its ideas* The ti^o 
irst propositions answer the two previous judgments in 
easoning, and are called the premises^ because they 
.re placed before the* other. The third is termed the 
onclusioriy as being gained in consequence of whart was 
isserted in the premises* We are also to rememberf 
hat the terms expressing the two ideas whose relation 
re enquire after, as here man and account abhnessy are in 
general, called the extremes; and that the intermediate 
dea, by means of which, the relation is traced, viz* a erect* 
ture possessed ef reason and libertj^^ takes the name 
)f the middle term* Hence it follows, that by the j&reti 
nises of a syllogism, we are always to understand the 
;wo propositions, where the middle term is severally 
:ompared with extremes / for these constitute the pre«p 
ri^s judgments, whence tfie truth we are in truest o{ 
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is hj rf asoniRg^ deduced. The conclusion is that Mlier 
proposition, in which the extremes themselves ait 
joined or separtited, agreeably to what appears upon the 
above com-parison* AH this is evidently seen inthcfora^ 
going syllogism, )vhere the two first propositions, Which 
represent the premiees, and the third, which makes the 
cooplusion,,are exactly agreeable toxhedofiiiitionshcfC 
.given. 

Sec VL.Bi Major and Minor *rerm\ Major <md Miner 

Proposition* 

Before we take leave of this article, it will be far- 
ther necessary to observe,, that as the conclusion k 
made up of the extreme termi of the syllogism ; M ,l 
that extr.eme, which serves. as. the.predicntc of the cod- 
cluslon, goes by the name of the major term:-x\t 
other extreme, which makes the subject Jn the same 
proposition, is called the minor term. From tbisdii* 
tinction of the extremes, arises also a distinction^- 
tween the premises, where these extremes are several- 
ly compared with the middle term* That propositioOj 
which compares the greater extreme, or the predicate 
of the conclusion, with the middle term, is called the 
major proposition : the other, wherein the same mid* 
die term is cor.ipared with the subject of the concha 
ftion, or le&ser extreme, is called tne minor propositia%% 
All this is obvious from the syllogism already giveOf 
where the conclusion is, man is accountable for his at^ 
tions. For iiere the predicate, accountable for hit 
Get lonSfhQ^ng^ connected with the middle term in the 
first of the two premises. Every creature possessed^cf 
reason and liberty is accountable for his actions^ givee 
what we 'call the major proposition* In the secoiiQ of 
the premises, man, is. a creature possessed of reason ani 
liberty y we find the lesser extrem.e, or subject, of the 
conclusion, vi^. man, connected with the same middle 
term, whence it is known to be the minor proposition^ 
Ishall o;ily add, that when a syllogism is proposed in 
4ue form, the major proposition is always placed firstf 
the minor next, and the conclusion last^ according M 
ive have done in that offered >boYe« 
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Sec. Yll*»*»yud^ment and Proposition^ Reasoning 
and Syllogism distingxitshed^ 
^\ HaviDg thus cleared the way, by explaining such 
terms, as wc arc li4cely to have occasioa for in the pro- 
gress of this treatise ; it may not be amiss to observe, 
i. that tho' we have carefully distinguished between the 
\Qct of reasonings and a syllogism^ which is no more 
w than the expression of it, yet^common language is not 
g so critical on this head ; the term reasoning being 
5 promfscuously used, to signify either the judgments 
of the mind, as they follow one another in train, 
or the propositions expressing these judgments. 
Nor need we wonder that it is so, inasmuch as our 
ideas, and the terms appropriated to them, are so con- 
nected by habit and use, that our thoughts fall as it 
were spontaneously into language, as fast as they 
arise in the mind ; so that even in our reasonings 
within ourselves, ve are not able wholly to lay aside 
.words. But notwithstanding this strict connexion be- 
tween mental and verbal reasoning, if I maybe allow- 
ed that expression, I ijiought it needful here ^to dis- 
tinguish them, in order to give a just idea of the man- 
ner of deducing one truth from another. While the 
mind keeps the ideas of things in view, and combines 
its judgments according to the real evidence attending a 
them, there is no great danger of mistake in our rea- 
sonings ; because we carry our conclusions no farther 
than the clearness of our perceptions warrants us. 
But where we make use of words, the case is often 
otherwise ; nothing being more conunon, than to Jet 
them pass without attending to the ideas they repre- 
sent ; insomuch that we frequently combine expres- 
sions, which upon examination appear to have no de- 
terminate meaning. Hence it greatly imports us to 
distinguish between reasoning and syllogism; and to 
take care, that the one be in all cases the true and just 
representatio;! of the other. However, as I am un- 
willing to recede too far from the common forms of 
speech, or to multiply distinctions without necessity, I 
shall henceforward consider propositions as representing 
the rtal judgments of the mind, and syllogisms as the 

" M 
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true copies of our reasonings ; which indeed they 
always to be, and undoubtedly always will be, t( 
•who think justly, and are desirous of arriving at 
XJpon^this supposition there will h6 no danger in 
the Words judgment and proposition promiscuousl 
in considering reasoning as either a combination 
rious judgments, or of the propositions expressing 
because, being the exact copies one of another, t 
«ult will be in all cases the same. Nor is it a sm; 
Tantage, that we can thus conform to common s] 
"without confounding our ideas, or running into 
juity. By this means we bring ourselves upon a 
"with other men, readily apprehend the meaning o: 
expressions^ and can with ease convey our own n 
and sentiments into their minds.' 
Sec. VIII.... /n a single Act of Reasonings the 1 
ses must be intuitive Truths, 
These things premised, we may in the general 
reasoning to be an act or operation of the mind, 
gingsome unknsion proposition, from other prcvioi 
that are evident and Jtnoivn, Tiiese previous pr 
tions, in a simple act of reasoning, are only t 
number ; and it iTs always required that they 
themselves apparent to the •understanding, insc 
that we assent to and perceive the truth of th 
jjoon as proposed. In the syllogism given abov 
premises, are supposed to be self-evident truths, 
wise the conclusion could not be inferred by a 
act of reasoning. If, for instance, in the major, 
fredture possessed of reason and liberty is accou 
for his actions, the connexwn between the subje< 
predicate could not be perceived by a bare atte 
to the ideas themselves ; it i? evident, that this ] 
sition would no less require a proof, than the c< 
sion deduced from it. In this case, a new middh 
must be sought for, to trace the connexion her 
posed ; and this of course furnishes another syllo 
by which having established the proposition in 
tion, we arc then, and not before, at liberty to 
in any succeeding train of reasoning. And she 
i|0 happen^ tfaat ia Ahh second essay, there wa; 
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Some previous proposition whose truth did not appear 
at first sight j we must then have recourse to a thircL* 
•syllogism, in order to lay open that truth to the mind ; 
because so long as the premises remain uncertain, tb» 
conclusion built upon them must be so too. Whea 
by conducting our thoughts in this manner, we at last 
arrive at some syllogism, where the previous , proposi- 
tions are intuitive truths ; the mind tfien rests in full 
security, as perceiving- that the several conclusions it 
has passed through, stand upon the immovable found- 
ttion of self-evidence, and, when traced to their 
tource, terminate in it. 

Sec. IK,, „ Reasonings in the highest Exercise of iti 
only a Concatenation of Syllogisms, 

We see, therefore, that in order to infer a conclu-' 
sion by a single act of reasonings the premises must 

.be intuitive propositions. Where they are not, pre- 
vious syllogisms are required, in. which case reasoning 

^becomes a complicated act, taking in a variety of suc- 
cessive steps* . This frequently happens in tracing the 
more remote relations of our ideas, where many mid- 
dle terms being called in, the conclusion cannot be 
made out, but in consequence of a series of syllogismi 
following one another in train. But although in this 
concatenation of propositions, those that form the pre- 
mises of the last syllogism, are often considerably re- 
moved from self-evidence ; yet if we trace the reason- 
ing backwards, we shall iind iJiem the conclusions of 
previous syllogisms, whose premises approach nearer 
and nearer to intuition, in proportion as we advance^ 
and are found at last to terminate in it. And if after 
having thus unravelled a demonstration, we take it the 
contrary way, and observe how the mind, setting out 
with intuitive perceptions, couples them together to 
form a conclusion— how, by introducing this conclu- 
sion into another syllogism, it still advances one step 
faHher ; and so proceeds, making every new discovery 
subservient to its future progress— we shall then per-* 
ceivc clearly, that reasoning, in the highest exercise 
of that faculty^ is jiO itfore than an orderly combina- 
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tion of those simple acts, which we have already so 
fully explained. The great art lies, -in so adjusting 
our syllogisms one to another, that the propositions 
severally made use of, as premises, may be manifest 
consequences of what goes before. For as by this 
meaHs, every conclusion is deduced from known and 
established truths, the very last in the series, how far 
soever we carry it^ will have no less certainty attend- 
ing it, than the original intuitive perceptions them- 
selves, in^which the whole chain of syllogisms takes its 
rise. ' 

Sec. ^,»„Requires intuitive Certainty in every Step of 

the Progression. 
Thus we see, that reasoning, beginning with first 
principles, rises gradually from one judgment to ano- 
ther, and connects them in such manner, that every 
stage of the progression brings intuitive certainty 
along with it. And now at length we may clearly un- 
derstand the definition given above, of this distinguish^ 
ing faculty of the human mind. Reason, we have said,- 
is the ability: of deducing unknown truths, from prin- 
ciples or propositions that are already known. This 
evidently appears, by the foregoing account, where 
we see, that Ino proposition is^^dmitted into a syllo- 
gism, to serve as one of the previous judgments on 
which the conclusion rests, unless it is itself a known 
and established truth, whose connexion with self-evi- 
dent principles has been already traced. 

Sec. "K^h,, .Self-evident Truths^ the ultimate Founda* 
tion of all Science and Certainty. 
There is yet another observation which naturally. of- 
fers itself, in consequence of, the above detail ; viz. 
that allthe knowledge acquired by reasoning, how far 
soever we carry our discoveries, is still built upon our 
intuitive perceptions. Towards the end of the last 
part, we divided propositions into self-evident and de* 
jnonstrable, and represented those of the self-evident 
kind, as the foundation on which the whole super- 
structure of human science rested. This doctrine is 

now abundantly confirmed by what has been delivered 
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in tkc present chapter. We have found, that every 
discovery of human reason, is the consequence of a 
train of syllogisms, which, when traced to their source, 
ftlways terminate in self-evident. perceptions. When 
the min4 arrives at these primitive truths, it pursues 
not its enquiries farther, as well knowing, that no 
Icvidence c»n exceed that which flows from an imme- 
diate view of the agreeifhent or disagreement between 
Its ideas. And hence it is, that in unravelling any part 
of knowledge, in order to come at the foundation on 
which it stands ; intuitive truths are always the last 
resort of the understanding, beyond which n aims not 
to advance, but possesses its notions in perfect security, 
as having now reached the very spring and fountain of 
ail scieiice and certainty. 

©P THE SEVERAL KINDS OF REASONING, AND 
FIRST OF THAT BY WHICH WE DETERMINE 
THE GENERA AND SPECIES OF THINGS. 

' Sec* .l\m,. Reasoning Twofold* 

W£ have endeavoured, in the foregoing chapter, 
to give as distinct a notion as possible, of rea- 
soning, and of the manner in whi^h.it^is conducted. Let 
,vs now enquire a little into the discoveries made by 
Chis faculty, and.what- those ends are, \v})ich we.. have 
principally in view in the exercise of it. All the aims 
prhuma*n reason may, in the general, be reduced to 
these two : !• To rank ^hings under those universal 
ideas to which they truly belong ; and 2. To ascribe to 
them their, several attributes and properties, in conse- 
quence of that distribution. 

Sec. ll.*./rhe first kind regards the Genera and Spe'^ 

cies of Things •• 
First, then I say, that one great aim of human rea- 
son is, to determine the genersi and species of things* 
We have seen, in the first part of this treatise, how 
the mind proceeds in framing general ide,as. We have 
also seeH) to the second part, hoi^i by means of thevi. 

M 2 
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general ideas, we come by universal propositions. Noif 
■as in these universal propositions, we affirm some pro* 
perty of a genus or species, it is plain, that we cannot 
apply this property to particular objects, till we have 
lirst determiued, whether they are comprehended un- 
der that general idea, of which the property is affirm- 
ed. . Thus there are certain properties bcloiiging to all 
even numbers, which nevertheless cannot be applied to 
any particular nuiybery until we have first discovered 
it to be of the species expressed by that general name* 
Hence reasoning begins with referring things to their 
several divisions and classes in the scale of our ideas ; 
and as these divisions are all distinguished by pe- 
culiar names, we hereby learn to apply the terms ex- 
pressing general conceptions, to such particular objectSi 
as come under our immediate observation* 

Sec. III...«TAe Steps by which voe arrive at Conclu^ 

sions of this sort* 

* Now in ordei* t<^ arrive at these conclusions, by whtCB 
the several objects of perceptions are brought under 
general names, two things are manifestly necessary* 
First, that we take a view of the idea itself denjote^ by 
that general name, and carefully attend to the distin- 
guishing marks which serve to characterize it. Se- 
condly, that we compare this idea with the object un- 
der consideration, observing diligently wherein they 
iagwc or ; diffeV. If the' idfeii' ' is' foniiff \q cofPcspond 
•with the particular object, we then, without hesitation, 
apply the general name ; but if ifo such correspondence 
intervenes, the conclusion must necessarily take a con- 
trary turn. Let us, for instance, take the number 
€ight<i and consider by what steps We are led to pro- 
nounce it an even number. • Tirst then we c!all to minil 
the idea eignifitd by ,tl\e, e^cpression, an evp^^fiumder^ 
viz. that it is a number divisible into two equal parts* 
YTc then compare this idea with the number eighty and 
finding :them manifestly to agree, see at once the ne- 
cessity of admitting the conclusion. These several 
Ipdgments therefore, transferred into language, and re* 
fbcM to tbe torn of a syllogism; appear thus ; ~~J 
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- Xverftinmber that mzj be divided into two efnal part% 
is an even number 

The number eigbt may be divided into two equal paurtt* 
. Therefore the number eight, is an even namber. • 

•Sec IV.;. Those steps always followedy though infai 
miliar cases we do not always attend tothemm 

I have made choice of this example, not so much fof 
tlie sake of the conclusion, which is obvious enough 
and might have been obtained without all that parsidtt 
of words,; but .cjii/efly because it is of ea^y. comprc* 
hensibn, and serves, at the same time distinctly to cr* 
hibit the form of reasoning by which the understand- 
ing conducts itself in all instances of this kind. And 
here it may be observed, that where the general idea, to 
•which particular objects are referred, is very familiar 
to the mind, and frequently in view ; this reference, 
and the application of the. general name, seem to be 
^ade without any ^ippa'ratws. of reasoning. Wh?n,wc 
see a horse in the fields, or a dog in the street, we 
readily apply the name of the species; habit, and a 
familiar acquaintance with the general idea, suggest- 
ing it instantaneously to the mind. We are not, 
however, to imagine on this account, that the unden- 
standing departs from the usual rules of just thinking* 
A frequent repetition of acts begets a habit ; and ha- 
bits arc attended with a certain promptness of execution, 
that prevents our observing the several steps and gra- 
dations, by which any course of action is accomplish- 
ed. But in other instances, where w'e judge not by 
precontracted habits, as when the general idea is veiy 
complex, or less familiar to the mind ; ^e always pro-' 
ceed accoi-ding to the form^ of reasoning established 
above. A goldsmith, for instance, who is in doubt as 
to any .piece of metal, whether it be of the species cal* 
led gold^ first examines its properties, and then coid- 
paring them with the general idea signijKed by that 
name, if he find a perfect correspondence, no longer 
hesitates under what class of metals to rank it. NoyT 
what is this, but following step by step those rules of 
rt isoiiing, which we have beforf huddowa as the stai^l^ 
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ards) by which to regulate our thoughts in siUxoncltt« 
sions of this kind ? 

I 

I 

Sec. V 5Cfic Great Itnportance, oJ[, this Branch of i 

Reasoning'* 
.. .Nor let be imagined, that our researches here, be- 
cause in appearance bounded to the imposing of genc« 
fal names upon particular objects, are therefore trivi- 
al and of little consequence. Some of the most consi* 
derable debates among mankind, and such too, as 
nearly regaixl their lives, interest, and happiness, turn 
^l^holly upon this article. Is it not the chief employ- 
inentof our several courts of judicature, to determine, 
in particular instances, what is law^ justice, and equi- 
ty ? Of what importance is it, in i!nany cases, to decide 
aright, whether an action shall be termed murder or 
manslaughter ? We see, that no less than the lives and 
fortunes of men depend often upon these decisions. 
The reason is plain. Actions, when once referred to a 
g^n^y-lllidea', draw after thiem all that may be affirmed 
of that idea ; insomuch that the determining the species 
bf actions, is all one with determining what proportion 
of praise or dispraise, commendation or blame, &c. 
OiightVo follow them, for as it is allowed that murder 
deserves death, by bringing any particular action under 
the head of murder, we of cdjurse decide the punishment 
due to it. 

Sec* Yh»9*And the exact observance of It practised by 

Mathematicians* 
But the great iinportance of this branch of reason- 
mg, and the necessity of care and circumspection, in 
referring particular objects to general ideas, is still far* 
ther evident from the practice of the mathematicians* 
Every one who has read Euclidy knows, that he frc» 
qbemtly requires us to draw lines through certain points^ 
and according to such and such directions. The £• 
gurcs thence resulting are often squares, parallelo* 
grams, or rectangles. Yet Euclid never supposes tbit 
from their bare appearance, but always demonstrates it 
«pon the strictest principles of geometry. Nor is the 
nethod he taJceS) in any thing different from that dtv«. 
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CriJ}ed above. Thus, for instance, having defined a 
Square to be a figure bounded by four equal sides, join- 
ed together at right angles ; when such a figure arises 
in any constriiction previous to the demonstration of a 
proposition, he yet never calls it by that name, until he 
has shown that the sides are equal, and all its angles 
right ones. Now this is apparently the same form of 
reasoning we have before exhibited, iu proving eight to 
be an-even number ; as will be evident to any one who 
reduces it into a regular syllogism. I shall only add, 
that when Euclid has thus determiiicd the species of 
any figure, he is then, and not before, at liberty to as- 
cribe to it all the properties already demonstrated of 
that figure, and thereby render it subservient to the 
future course of his reasoning. 

Sec. V 11, ...Fixed and. invariable Ideas^ with a steady 
application of Names^ renders this part of Know* 
ledge both easy and certain* 

Having thus sufficiently explained the rules hy whi;:h 
-we are to conduct ourselves, in ranking particular ob- 
jects under general ideas, and show their conformity to , 
the practice and manner of the hiathematicrans ; it re«- 
mains only to observe, that the true way of rendering 
this part of knowledge both easy and certain, is, by 
habituating ourselves to clear and determinate ideas, 
and keeping them steadily annexed to their respective 
names* For as all our aim is, to apply general words 
aright, if these words stand fpr invariable idea^, that 
are perfectly known to the mind, and can be readily 
distinguished upon occasion, there will be little danger 
of mistake or error in our reasonings. Let us suppose^ 
that by examining any object, and carrying our atten- 
^on successively from one part to another, we have ac^ 
quainted ourselves with the several particulars obsenva* 
ble in it. If among these we find such as constitute 
som<2 general idea, framed and settled beforehand by 
the understanding and distinguished by a particular 
name ; the resemblance, thus known and perceived, 
necessarily determines the species of the object, and 
thereby gives it a right to tUc name by which that spc* 
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cics is called. Thus, four equal sides, joined tegcthcf 
at right angles, make up the notion of ^^quare^ Ai 
this is a fixed and invariable idea, without Tvhich the 
general name cannot be applied, we never call any par- 
ticular figure a square^ until it appears to have thcst 
several condition^ ; and contmril)'', wherever a figure 
is found with these conditions, it necessarily takes the 
name of a square. The same will be found to hold in 
all our other reasonings of this kind; where nothing 
can create any difficulty but the want of settled ideasi 
If, for instance, we have not determined within our- 
selves, the precise notion denoted by the word wc«. 
J laughter, it will be impossible for us to decide, whe- 
ther any particular action ought to bear that name: 
because, however nicely we examine the action itself, 
yet being strangers to the general idea with which jt 
is to be compared, we are utterly unable to judge cf 
their agreement or disagreement. But if we take care 
to remove this obstacle*, and distinctly trace the two 
ideas under consideration, all difficulties vanish^ ani 
the resolution becomes J.jDth easy and certain. 

Sec* VIII By such a Conduct, Certainty and Dt» 

monstration might be introduced into other Farts af 
' Knoivledge as well as Mathematics. 

Thus we see of what importance it is, towards the 
improvement and certainty of human knowledge, that 
we accustom ourselves to clear and determinate ideas, 
and a steady application of words. Nor is this so easy si 
task as some may, perhaps, be apt to imagine ; it re^ 
quiring both a comprehensive understanding, andgnra.\ 
command of attention, to settle the precise bounds cif 
our ideas, when they grow to be very complex, a\\d 
include a multitude of particulars. Nay, and af^^r 
these limits are duly fixed, there is a certain quickn^-i^ 
of thought and extent of mind required, towards ke- ^p. 
ing the several parts in view, that in comparing ^yj 
ideas one with another, none of them may be over- 
looked. Yet ought not these difficulties to discourage 
us ; though great, they ai'e not ilnsurmbunt^'lci and 
the advantages arising from success will amply recom* 
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[Mace our toll. The certainty and easy application of. 
tnathcmatical knowledge is wholly owing tp th? exact 
observance of thi^ rule. And I am apt to imagine^ 
that if we were to employ the same care about all our 
other ideas, as mathematicians have done about tho^c 
of number and magnitude, by forming th«m into ex- 
act combinations, and distinguishing these combina- 
^pns by. particular names, in order to keep them steady 
and invariable ; we would soon have it in our power. 
to introduce certainty and demonstration in^o otjier 
parts of human knowledge, 

(ILfjap- III. 

OF REASOm^TG AS IT REGARDS THE POWERS 
AND PROPERTIES OF THINGS, AND THl^ HE- 
• LATIONS OF OUR GENERAL IDEAS. 

Sec. I,..,TA<f Distinction of Reasonings as it regards 
the Sciences, and as it concerns common Life* 

WE conp^ now to the second great end which m?H 
have in view in their reasonings,* namely, the 
discovering and ascribing to things their several attri- 
butes and properties. And here it .will be necessary to 
distinguish between reasoning, as it regards the sci- 
ences, and as it concerns common life. In the sciencea, 
our reason is employed chiefly about iinivcrsal truths, 
4t being by them alone that the bounds of human 
knowledge are enlarged. Hence the division of things 
into various classes, called otherwise genera and spe- 
cies. For these universal ideas, being set up as the r^ 
presentatives of many particular things, whatever i« 
affirmed of them, may also be affirmed of all the indi- 
viduals to which they belong. Murder^ for instance, is 
a general idea, representinga certain species of human 
actions. Reason tells us, that the punishment due to it 
is death. Hence every partkular action coming under 
the notion of murder, has the punii>hmcnt of death allot- 
ted to it. Here then we apply the general truth to some 
obvious iniiance, and this is what properly constitutes 
tihe reasyning of common life. Fpr xceu m their ordi^ 
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nary transactions and intercourse one with anotLerJ ff t 
have for the most part to do only with particular ob- ■<** 
jects. Our friends and relations, their characters and 
behaviours, the constitution of the several bodies that 
surround us, and the uses to which they may be appli- 
ed, arc what chiefly engage our attention. In all these 
we reason about particular things ; and the whple re- 
sult of our reasoning is, the applying the general truths 
of the sciences to the ordinary transactions of human 
life. When we see a viper, we avoid it- Wherever 
we have occasion for the forcible action of water, to 
move a body that makes considerable resistance, we 
take care to convey it in suth a manner, that it shall la 
fall upon the object wit1i impetuosity. Now all this 
happens, in consequence of our familiar and ready ap- 
plication of these two general truths : the bite of a^i^ 
per is mortal : water falling on a body with impetuosi' 
tju acts very forcibly towards setting it in motionm la 
like manner, if we set ourselves to consider any parti- 
cular character, in order to determine the share of 
-praise or dispraise that belongs to it, our great con- 
cern is, to ascertain exactly the proportion of virtue 
and vice. The reason is obvious. A just determina* 
tion, in all cases of this kind, depends entirely tl^on 
an application of these mtixims of morality : virtuous 
actions deserve praise ; vicious actions deserve blame* 

Sec. II.... TJie Steps by which we proceed in the Reason^ 

ing of common Life m 

« 
Hence it appears, that reasoning, as it regards com* 

mon life, is no more than the ascribing the general pro- 
perties of things to those several objects >vith which 
we are immediately concerned, according as they are 
found to be ot that particular division or class to 
which the properties belong. The steps, then, by which 
we proceefl, are manifestly these. First, we refer the 
<A)ject under consideration to some general idea or 
class of things. We then recollect the several attri- 
butes of that, general idea ; and, lastly, ascribe all 
those attributes to the present object. Thus in consi- 
dering the character of Sewj[)ronius>\iNH^ ^^^\\. x^\i^ 
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of tbe kind called virtuous ; -when we at the same time 
reflect, that a virtuous character is deserving of esteem, 
it naturally and obviously follows, th?if Sempronius is 
so too.- These thoughts put into a Syllogism^ in or- 
der to exhibit the form of reasoning here required runs 
Xhus : • 

Every virtuous man is worthy of esteem, » 

Sempronius is a virtuous man : - . 

Therefore Sempronius is worthy of esteem. 

S^fi. III..,. TA^ Connexion and Dependence of the two 
.grand Branches of Reasoning one upon another^ 
By this syllogism it appears, that before we affirm 
any thing of a particular object, that object must be • 
referred to some general idea. Sempronius'is pronounced 
. worthy of esteem, only in consetjuence of his being a 
virtuous man, or coming under that general notion* 
Hence we see the necessary connexion of the various 
parts of reasoning, and the dependence they have one 
upon anothfer. The determining the genera ai^d spe- 
cies of things is, as we have s^id, one exercise of hu- 
man reason ; and here we find that this exercise is the 
£rst in order, and previous to the other, which con- 
sists in ascribing to them their powers, properties, and 
relations. But when we have taken this previous step, 
and brought particular objects under general names ; 
as the properties we ascribe to them are no other than 
those of the general idea, it is ulain, that in order to a 
successful progress in this pa« of knowledge, we must 
thoroughly acquaint ourselves with the several rela- 
tions and attributes of these our general ideas. When 
this is done, the other p4rt will be easy, and require 
scarce any labour of thought,- as being no more than 
an application of the general form of reasoning repre- 
sented in the foregoing syllogism. Now, as we have 
already sufficiently shown, how we are to proceed in 
determining the genera and species of thing^, which 
as we have said, is the previous step to this second 
branch of human knowledge ; all that is farther want- 
ing to a due explanation of it is, to offer some consi- 
derations, as to the manner of investigating the ge- 
ji^ra^ rc/gr»oi]5 of.ourkleas» T^vs *v*-X\vtVv\^cft'sX ^^^^^ 

N 
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cise of the powers of thq understandings and that bf 
means whereof, we arrive at the discovery of univer- 
sal truths ; insomuch that our deductions in this waji 
c;pnstitute that particular species of reasoning, which| 
we have before said, regards principaUy the sciences* 

Sec« IV«...7Wo things required to make a good ReO" 

soner. 
But that we may conduct our thoughts* with some 
order and method, we shall begin with' observing, that 
the relations of our general ideai? are of two kinds. 
Either such as immediately ^discover themselves, upon 
comparing the ideas one with another ; or such, as be- 
ing more remote and distant, require art and contriv- 
ance to bring them into view. The relations of the 
first kind, furnish us with intuitive and self-evident 
truths : those of the second are traced by reasoning, 
and a due application of intermediate ideas. It is of 
this last kind that we are to speak here, having dis- 
patched what was necessary with regard to the other 
in the second part. As therefore in tracing the more 
distant relations of things, we must always have re* 
course to intervening ideasj and are more or less suc- 
cessful in ourrc searches, according to our acquaintance 
with' these idea^ and ability of applying them ; it is 
evident, that to make a good reasoner, two things arc 
principally required. Firsty an extensive knowledge 
of those intermediate ideas by means of which things 
may be compared one with another. Secondly^ the skill 
and talent of applying them happily, in all particular 
instances that coine under consideration. 

Sec. V....//r5t, an extensive Knowledge of intermedin 

ate Ideas. 
First, I say, that in order to our successful progresf 
in reasoning, we must have an extensive knowledge of 
those intermediate ideas by means of which things may 
be compared one with another. For as it is not every 
idea that will answer the purpose of our enquiries, but 
fuch only as are peculiarly related to the objects about 
which we reason, so as by a comparison with them, to 
fHf&Lih pyideat and known truths i nothing is jnoie 
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apparent, than that the greater variety of conceptions 
we can call into view, the more likely we are to find 
some among theiji that will help us to the truths here 
required. And indeed it is found to hold in experienc, 
that in proportion as we enlarge our view of things^ 
and grow acquainted with a multitude of different ob- 
jects, the reasoning quality gathers strength. For by 
'extending our sphere. of knowledge, the mind acquires 
a certain force and penetration, as being accustomed 
to examine tlie several appearances of its ideas, and 
observe what light thefy cast one upon another. 

Sec. VI.... To excell in any one Branch of Learning^ 
we must in general be acquainted with the whole cir* 
cle of Arts and Sciences. 

And this I take to be the reason, that in order to 
excel remarkably in any one branch of learning, it is 
necessary to have at least a general acquaintance with 
the whole circle of arts and sciences. The truth 
of it is, all the various divisions of human knowledge 
are very nearly related among themselves, and innu- 
merable instances serve to illustrate and set off each 
other. And although it is not to be denied, that by 
an obstinate application to one branch of study, a man 
may make considerable progress, and acquire*some de- 
gree ol: eminence in it ; yet his views will be always 
narrow and contracted, and he will want that master- 
ly discernment which not only enables us to pursue 
our discoveries with ease, but also in laying them open 
to others, to spread a certain brightness around them* 
I would not, however, here be understood to mean, 
that a general knowledge alone is sufficient^for all the 
purposes of reasoning. I only recommend it as pro- 
per to give the mind a certain sagacity and quickness^ 
and qualify it for judging aright in the ordinary oc- 
currences of life. But when our reasoning regards a 
particular science, it is farther necessary, that we more 
nearly acquaint ourselves with whatever relates.to that 
science. A general knowledge is a good preparation, 
and enables us to proceed with ease and expedition in 
-whatever branch 6f learning we apply to. But then 
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in the minute and Intricate questions of any seieneei 
-we are by no means qualified'f o reason with advantage, 
until wc have perfectly mastered the science to vvhick 
they belong ; it ^eing hence chiefly that we are fur- 
nished with those intermediate ideas, which lead to i 
just and successful solution. 

Sec. VII... Jr^^ Mathematicians somettTrtes anstifernd 
the expectation their great learning raises. 

And here, as it comes so naturally in my way, I cao- 
not avoid taking notice of an observation that is fre- 
quently to be met with, and seems to carry in it at 
lirst sight something very strange and uriaccountabic, 

•It is, in short, this, that mathematicians, even such as 
are allowed to excel in their own profession, and to 
have discovered themselves perfect masters in the art 
of reasoning, have not yet been always happy in treat- 
ing upon other subjects ; but rather fallen short, not 
only what might naturally have been expected from 
them, but of many writers much less exercised in the 
rules of the argumentation. This will not appear so 
very extraordinary, if we reflect on what has becfl 
hinted above. Mathematics is an engaging study : and 
men who apply themselves that way, so wholly plunge 
into it, that they are for the most part but little ac- 
quainted with other branches of knowledge. When, 
'therefore^ they quit their favorite subject, and enter 
lipjn others, that are in a manner new and strange to 
tlicm, no wonder if they find their invention at a 
stand. Because, however perfect they may be in the 
art of reasoning, yet wanting*^ here those intermediate 
ideas which are necessary to furnish out a due train of 
propositions, all their skill and ability fails them. For 
a bare knowledge of the rules is not sufficient. We 
must farther have materials whereunto to apply them. 
And when these are once obtained, then itis that an able 
reasoner discovers his superiority, by the just choice he 
niake>, and a certain masterly disposition, that in cve- 

• ly step of the procedure carries evidence and convic« 
tion along with it. And hence it isj that such mathe- 
sxMiticians as have of late years applied themselves (• 
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•ther sciences) and not contented v^ith % superficial 
knowledge, endeavoured to reach their inmost re- 
cesses ; such mathematicians, I say, have by mere 
strength of mind, and a happy application of geome- 
trical reasoning, carried their discoveries' far beyond 
"what was heretofore judged the utmost limits of hu- 
man knowledge. This is a truth abundantly known to 
all who are acquainted with the late wonderful im- 
provements in natural philosophy. 

Sec. Yllh».Secondlyy the Skill of applying IntermcdU 
ate Ideas happily in particular instances. 

I come now to the second thing required,in order* 
to a successful progress in reasoning, namely ; the skill 
and talent of applying intermediate ideas happily in 
all particular instances that come under consideration* 
And here I shall nottake up much time in laying down 
rules and precepts, because I am apt to think they 
would do but little service. Use and exercise are the 
best instructors in the present case : and whatever lo- 
gicians may boast, of being able to form perfect rea- 
eoners by book and rule, yet we find by experience, 
that the study of their precepts does not always add 
any great degree of strength to the understanding. In 
short, 'tis the habit alone of reasoning that makes a 
reasoner. And therefore the true way to acquire this 
talent, is, by being much conversant in those sciences 
where the art of feasoning is allowed to reign in the 
greatest perfection. Hence it was, that the ancients, 
•who so well understood the manner of forming the 
mind, always began with mathematics as the founda- 
tion of Jhc'ir philosophical studies. Here the Hinder- 
standing is by degrees habituated to truth, contracts 
insensibly a certain fondness for it, and learns never 
to yield its assent to any proposition, but where tHe 
cvidejice is suiRcient to produce full conviction. For 
this reason Flato has called mathepiatical demonstra- 
tions the cathartics or purgatives of the soul, as be- 
ing the proper means to cleanse it from error, and re- 
store that natural exercise of its faculties in wliick 
just thinking consist;^. And indeed I believe it wilt 

N 2 
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be readily allowed, that no science furnishes so n 
instances of a happy choice of intermediate ideas, 
a dexterous application of-them, for the discover 
truth and enlargement of knoA\ ledge. 

Sec. IX The Study of Mathematical Demonstrai 

of great avail in this respect* 

If, therefore, we would forni our minds to a Lab 
reasoning closely and in train, we cannot take 
more certain method, than the exercising ourselv 
mathematical demonstrations, so as to contract a 
of familiarity with them, ** not that we look upo 
as necessary, ( To use the words of the great 
LockeJ that all men should be deep mathematici 
but that, having got the way of reasoning which 
study necessarily brings the mind to, they ma) 
able to transfer it to other parts of knowledge, as 
shall have occasion* For in all sorts of reasoning e 
single argument should be managed asamathema 
demonstration, the contiexion and dependence of i 
should b« followed, till the mind is brought to 
source on which it bottoms, and can trace the c 
rence through the whole train of proofs. It is in 
geileral observable, that the faculties of our souls 
improved and made useful to us just after the i 
manner as our bodies are. Would y^u have a 
write or paint, dance or fence well, or perform 
ctker manual operation, dexterously and with e 
Let him have ever so much vigour and activity, 
pleness and address naturally, yet no body ex] 
this from him, unless he has been used to it, and 
, employed time and pains in fashioning axnl fori 
his hand, or outward parts to these motions. Ju: 
it is in the mind ; would you have a man reason - 
you must use hhn to it betimes, exercise his mii 
observing the connexion of ideas, and following t 
in train. Nothing docs this better than mathemat 
■which, therefore, I think should be taught all t 
irho have the time and opportunity, not so muc 
mikt them mathematicians, as to make them reas 

hh creatures \ for thougli ^t iV\ q.^\\ Q>x\^iVs^^ %^ 
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cause vre aire- born to it, if we please ; yet we may 
truly say, nature gives us but the seeds of it. We are 
born to be, if we please, rational creatures ; but *tii 
use and exercise only that makes us so, and we are in- 
deed so, no farther than industry and application has 
• carried us." Conduct of the Understanding. 

Sec. X As also of such Authors on other Subjects^ as 

are distinguished for Strength and Justness of He a-* 
soning. 

But although the study of mathematics be, of all 
others, the most useful to form the mind and give it 
an early relish of truth, yet ought not other parts of 
philosophy to be neglected. For there also we meet 
'with many opportunities of exercising the powers of 
the understanding ; and the variety of subjects natu- 
rally lead us to observe all those different turns of 
thinking that are peculiarly adapted to the several 
ideas we examine, and the truths we search after. 
A mind thus trained, acquires a certain mastery over 
its own thoughts, insomuch that it can range and mo- 
del them at pleasure, and call such into view as best 
suit its present designs. Now in this the whole art of 
reasoning consists, from among a great variety of dif- 
ferent ideas, to single out those that are most proper 
for the business in hand, and to lay them together in 
such order, that from plain and easy beginnings, by 
gentle degrees, and a continual train of evident truths^ 
we may be insensibly led on to such discoveries, as at 
6ur first setting out, appeared, beyond the reach of the 
human understanding. For this purpose, besides the 
study of mathematics before recomntended, we ough% 
to apply ourselves diligently to the reading of suck 
authors as have distinguished themselves for strength 
of reasoning, and a just aild accurate manner of think* 
ing. For it is observable, that a mind exercised and 
seasoned to truth seldom rests satisfied in a bare eon- 
tcroplation of the arguments offered by others, but 
will be frequently essaying its own srength, and pur- 
suing its discoveries upon the plan it is most accustom- 
^ cd to. Thus wc insensibly contract a habit of tiacinf 
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truth from oii« sta^ to another, and of inye 
tlioie general relations and properties whici 
terwards ascribe to particular things, accord! 
find them comprehended under the abstract 
which theproperties belong. And thus havi 
cularly shown how we are to distribute the s( 
jects of nature under general idea.s, what j 
tve are to ascribe to them in consequence of tl: 
bution, and how to trace and investigate tbc j 
themselves ; I think I have sufficiently exp' 
that is Dccessarf towards a due conception ( 
ing, and shall therefore her^ conclude this cb 
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OF THE FORMS OF STLLOGISl 

Sec. J....The Figures of Syllogisms. 

HITHERTO we have contented oursclvi 
general notion of syllogisms, and of th< 
which they consist. It is now time to entei 
more particularly into the subject, to exami 
various forms, and to lay open the rules of a 
tation proper to each. In the syllogisms mem 
the foregoing chapters, we may observe, thatth 
term is the subject of the major proposition, 
predicate of the miii'ir, . This disposition, the 
inost natural and obvious, is ugt, however, uc' 
it frequently happening, that the middle ter 
■ubject in both the premises, or the predicate i 
and iometimcE, directly contrary to its dispo: 
the foregoing chapters, the predicate in the ma 
the subject in the nUnor. Hence the distinctio 
logismsinto various kinds, called /^wrer bylc 
Tazjigure, according to their use of the won 
thing else but the order and disposition of tiv 
term in any syllogism. And as this dispositic 
KC, four-fold, so the figures of sjllogisms the: 
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Ang arc four m number. When the middle term is the 
subject of the major proposition, and the predicate of 
the minor^ we have what is called iht first figure* If 
on the other hand, it is the predicate of both the pre- 
Jmses, the syllogism is said to be in the second figure* 
^ Again, in the third figure^ the midddie term is the sub- 

tjcct of the two premises, >And lastly, by making it the 
. predicate of the major^ and subject of the minory wd 
f obtain syllogisms in the fourth^^wrff, 

' Sec, 11,,,, The Moods of Syllogisms* 

'• But besides this fourfold distinction of syllogisms, 
there is also a farther subdivision of them in every fi- 
gure, arising from the quatitity and quality^ as they are 
called, of the propositions. By quant itj we mean the 
consideration of propositions as universil or particular, 
by quality as affirmative or negative. Now as in all the 

' . scveraldispositlons of the middle term^ the propositions, 
of which a syllogism consists, maybe either universal 
or particular, affirmative or negative ; the due determi- 
i^ation of these, and 'so putting them together as the 
laws of argumentation require, constitute what logici- 
ans call the mjoc/i'ofsyllo^i^ms. Of these mocds there 
>tc a determinate number to every figure, including 
blithe possible ways in which propositions differing in 
quantity or quality can be combined, according to any 

' disposition of the middle term^ in order to arrive at a 
just conclusion. The shortjicss of the present work 
will not allow of entering into a more particular des- 
cription of these several distinctions and divisions, I 
shall therefore content myself With referring the rea- 
der to the Port Royal art of thinkings where he will 
find the moods ?iwd figures of syllogisms distinctly ex- 
plained, and the rules proper to each very neatly de- 
monstrated. 

Sec. 111... .foundation of the other Divisions of SyU 

lo^isms. 
The division of syllogisms according to' mood and 
figure, respects those especially, which are known by 
the name of plain simple syllogisms \ that U^v(bvch ace 
bovfidcd to tiwcc prop«sitiou8> *\\ i\m^\^i '*».4.^'^^^^. 
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the extremes juid middle term are connected, accord 
ing to the rules laid down above. But as the mind 
not tied down to any one precise form of reasoninj 
but sometimes makes use of more, sometimes of fev 
er premises, and often takes in compound and condit 
onal propositions, it may not be amiss to take notii 
of the different forms derived from this source, andc: 
plain the rules by which the mind conducts icielf i 
the use of them. ^ 

Sec. IV.... Conditional sjllogisms. 

When in any syllogism, the piajor is a. condition; 
propositioa, the syllogism itself is termed condiiiotk 

Thus : 

If there is a God, he ot^ht to be worshipped. 

But there is a God : 

Therefore he ou^ht to be worshipped, 
In this example, the major or first proposition, is ti 
' lee, conditional, and therefore the syllogism i^clf 
also of the kind ^called by that name. And here v 
are to observe, that all conditional propositions a; 
made up of two -distinct parts; one expressing tl 
condition upon which the predicate agrees or disagre( 
with the subject, as in this bow before us, if there is 
God; the other joining or disjoining the said prec 
cate and subject, as herej he ought to be worshipped, T 
first of these 'parts, or that which implies the cone 
tion, is called the antecedent ; the second, where > 
join or disjoin the predicate and subject, has the nai 
of the consequent » 

Sec. Y ••••Ground of Illation in conditional Syllogism 
These things explained, we are. farther to obser\ 
that in all propositions oi this kind, supposing the 
to be exfact in point of form, the relation between t 
antecedent and consequent, must ever be true a: 
real ; that is, the antecedent must always cont« 
lome certain and genuine condition which necess 
rily implies the consequent; for otherwise, the pr 
J)osition itself will be false, and therefore ought n 
to be admitted into our reasonings. Hence it follow 
that when any conditional proposition is assumed, 
yrc admit the antecedent oixh^Lt^io^o^xuQYv^^tTsxv: 
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It the «ani^ time, necessarily admit the con sequent i ' 
>ut if we reject the consequent, we are, in like man^ 
ttcr, bound to reject also the antecedent. For as the 
antecedent always expresses some condition which ne- 
cessarily implies the truth of the consequenti; by ad« 
mitting the antecedent, we allow of that condition, 
and therefore ought also to admit the conseqiient. Iii 
like manner, if it appears that the consequent ought 
to be rejected, the antecedent evidently must be so 
too ; because, as we jUst now demonstrated, the ad-r 
mitting of the antecedent ^ould necessarily imply th« 
admission also of the consequent* 

Sec. VI.,.,TAe two Moods of Conditional Syllogisntm 

From what has been said, it appears,*that there are 
two ways of arguing in hypothetical syllogism, which 
lead to a certain and unavoidable conclusion. For as the 
major is always a conditional proposition, consisting of. 
an antecedent and a consequent ; if the minor admit* 
the antecedent, \x is plain, that the conclusion must ad* 
Diitthe consequent. This is called arguing from the 
admission of the antecedent to the admission of the coHi- 
•equent, and constitutes that mood or species of hypo-^ 
'^e^/cfi/ syllogisms, which is distinguished in the schools 
^y the name of the modus ponens^ inasmuch as by it the 
fv^hole conditional, proposition,, both antecedent and 
Consequent, is established. Thus, 

• 

If God is infinitely wise, and acts with perfect freedom|h# 

does nothing but what is best. 
But God is iniinitely wise, and acts with perfect freedomg 
Therefore he does nothing but what is best. 

Here we see the antecedent or first part of the con- 
iitional proposition is established in the minor^ and the 
Consequent or second part in the conclusion ; whence 
the syllogism itself is an example of the modus ponens* 
But if now we on the contrary suppose, that the minor 
rejects the consequent, then it is apparent, that the 
Conclusion must also reject the antecedent. In this case 
we are said to argue from the removal of the consequent, 
to the removal of the antecedent ; and the ^arucuU« 
mood or species of syllogism xbcuct aix\uvv^\% ^.'i^^^^. 
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logicians the modus tollens ; because in it, both antece 
dent and consequent are rejected or taken away, asap 
pears by the following example : 

*If God were not a being of infinite goodness, neither woul 
be consiiltHhe happiness of his creatrres. 
Bi)t God does eonsult the happiness of his^creatutes : 
• Therefore He is a Being of Infinite Goodness. 

Sec. Ylh»*.They include all the Legitimate Waysi 

Arguing* 

These two species take in the whole class of condit 

anal syllogisms, and include all the possible ways < 

arguing that lead to a legitimate conclusion ; becau 

we cannot here proceed by a contrary process of re 

soning,V{hat is, from the removal of the antecedent 

the removal of the consequent, or from the estabHs 

ing of the consequent to the establishing of the ant 

cedent. For although the antecedent always express 

some real condition, which, once admitted, necessari 

implies the consequent, yet it does not follow, tl 

there is therefore no other condition ; and if»so, th( 

after removing the antecedent, the consequent m 

still hold, because of some other determination that! 

fers it. When we say: If a stone is exposed so\ 

time to the rays of the sun^ it will contract a certc 

degree of heet j the proposition is certainly true, ai 

admitting the antecedent, we must also admit the c( 

sequent. But as there are other ways by which a stc 

may gather heat, it will not follow from the ceasi 

of the before-mentioned condition, that therefore ' 

consequent cannot take place. In other words, 

cannot argue, ^wi the stone has not been exposed to 

rays of the sun ; tfierefore neither has it any degree 

heat ; inasmuch as there are a great many other w 

by which heat might have been communicated to 

And if wie cannot argue from the removal of the, ante 

dent to the removal of the consequent, no more can 

from the admission of the consequent to the adn 

sion of the antecedent. Because as the consequ 

may flow from a great variety of different suppos 

ons, the allowing of it does not determine the prec 

fuppesitioOf but only th^aii aomc cA \\afc\u \£v\x^\.> 
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{)lace* Thus in the foregoing, proposition, if a stone 
is exposed some time ta the rays of the sun^ it will con* 
tta<t a certain degree of beat : admitting the conse« 
quent} vizr that it has contracted a certain degree ef 
heatj we are not therefore bound to admit the antc- 

. cedent, that it has been some time exposed to the rays of 
the sun ; because there are many other causes whence 
that heat niay have proceeded. These two ways of *" 

. arguing, therefore, hold not in conditional syllogisms. 
Indeed, where the antecedent expresses the only condi- 
tion on which the consequent takes place, there they 

' may be applied with safety ; because, wherever that con- 
dition is not, we are sure that neither can the consequent 
be, and so may argue from the removal of the one to " 
the removal of the other ; as, on the contrary, wherc- 
•Ycr the consequent holds, it is certain that the condition 
must jilso take place ; which shows, that by establish* 
ing the consequent, we at the same time establish the 
antecedent. But as it is a very particular case, and 
that happens but seldom, it cannot be extended into a 
general rule, and therefore affords not any Steady and 
universal ground of reasoning upon the two foregoing 
suppositions. 

Sec, VIIL.mT'A^ Manner of Arguing in Disjunctive 

Syllogisms^ 

As from the major's being a conditional proposition^' 
we obtain the species of conditional- syllogisms ; z^ 
~ where it is a disjunctive proposition, the syllogism, to 
' which it belongs, is called disjunctive^ as in the follow- 
ing example : 
The world is cither self-existent, or the work of some fi- 
nite or of some infinite being. 
But itls not self-existent, nor the work of a finite being : 
Therefore it is the work of an infinite being. 

Now a disjunctive proposition is that where of seve- 
ral predicates we affirm oat necessarily to belong to 
the subject, to the exclusion of all the rest, but leave 
^ that particular one undetermined. Hence it follows, 
that as soon as we determine the particular predicate, 
all thc^rest arc of course to be rejected ; or \f v/^jrc- 
. icct all the predicates but one, tbat one nccfe*s*f*^T 

O 



tta BUNCAN^S ELEMENTS 

takes place. When, therefore, in a disjunctive 8yll«<t 
psm, the several predicates are enumerated in the ma* 
jor:%Ai the minor establishes -any one of these prcdi- 
cateS| the conclusion ought to remove. all the rest ; o^ 
if, in the minor^ all the predicates but one are remov- 
ed, the conclusion must necessarily establish that one* 
Thus in the disjunetive syllogism given above, the ma» 
jor affirms one l)f three predicates to beUng to the 
tarth, viz. self-existence^ or that it \zthe work of a finite^ 
or that it is tne work of an infinite being. Two of these 
predicates are removed in the minor^ viz. self^existence 
and the work of a finite being* Hence the conclusioi 
necessarily ascribes to it the third predicate, and af 
firms, that it is the work of an infinite being. If nov 
we give the syllogism another turn, insomuch that thi 
minor may establish one of the predicates, by affirming 
the earth to be the production of an infinite being.^ 
then the conclusion mutt remove the other two, assert 
ing it to be neithei^ self existent^ nov the work of afi 
nite being. ^ These are the forms of reasoning in tbi 
species of syllogisms, the justness of which appears a 
first sight ; and that there can be no other, is eviden 
ftqfxi the very nature of a disjunctive proposition. 

Sec#.».IX. Imperfect or mutilated Syllogisms. 
In the several kinds of syllogisms hitherto mention 
cd, we may observe, that the parts are complete ; tha 
is, the three propositions of wliich they consist arc re 
presented in form. But it often, happens, that som 
one of the premises is not only an evident truth, bu 
also familiar and in the minds of all men ; in whicl 
case it is usually omitted, whereby we have an imper 
feet syllogism, that setms to be made up of only tw 
proposition. Should we, for instance, argue in thi 
manner : 

Every man is mortal ; 

Therefore every king is mortal j 
the syllogism appears to be imperfect, as consisting bu 
of two propositions. .Yet it is really complete, only th 
minor \_every king is a man} is omitted, and left to th 
reader to supply, as being a proposition 99 familiar an* 
evij^cat^ that it cannot pscape him* 
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Sec. X. Enthymemfs^ 

These seemingly imperfect syllogisms are called 
£nthjmeme3y and occur v^ry frequently in reasoningi 
especially where it makes a part of common converse* 
tion. Nay, there is a particular elegance in theni, be« 
cause not displaying the arguments in all its parts, 
they leave somewhat to the exercise and invention of 
the mind. By this means we are put upon exerting 
ourselves, and seem to share in the discovery of what 
is proposed to us. Now this is the great secret of fine 
ivriting, so to frame and put together our thoughts^ 
&s to give full play to the reader's imagimation^ and 
draw him insensibly into our very views and course of 
reasoning. This gives a pleasure not unlike to that 
which the author himself feels in composing. It besides 
shortens discourse, and adds a certain force and livelU 
Hess to our arguments, when the words in which they 
-are conveyed, favour the natural quickness of the mind 
in its operations, and a single expressftn is left to ex« 
hibit a whole train of thoughts. 

Sec* "X,!*.* •Ground of Reasoning in immediate Conse* 

quences* 
But there is another species of reasoning with two 
propositions, which seems to be complete in itself, and 
where we admit the conclusion, without supposing an^ 
tacit or suppressed judgment in the mind, from which 
'ft follows syllogistically. This happens between pro- 
positions where the connexion is such, that the admit- 
sion of the one, necessarily, and at the first sight, im- 
plies the admission also of the other. For if it so falls 
out, that the proposition, on which the other depends, is 
self-e^dent, we content ourselves with barely affirm- 
ing^it, and infer that other by a direct conclusion. 
. Thus, by admitting an universal proposition, we arc 
forced also to admit of all the particular propositions 
comprehended under it, this being the very condition 
that constitutes a proposition universal. If then that 
universal proposition chances to be se\£«ev\dent, the 
particular ones follow of course, without any fartjiet ■ 
train of reasoning. Whoever aIlows> ^^^ mttaucc^ 



ICO DUNCAN'S ELEMENTS 

that things equal to one end the same thing ate equal t$ 
0ne another^ must at the same time allow, that two tri* 
sngiesy each equal to a square^ whose side is three 
inches^ are also equal between themselves. . This argti« 
went therefore, 

Things equal toene and the same thing, are equal to one 
another ; 

Therefore thoife twc^ triangles, each equal to the square of 
a line of three inches^ are equal between themselves ; 
as complete in its kind, and contains all that is neces- 
sary towards a just and legitimate conclusion. For the 
£rst or universal proposition is self-evident, and there- 
fore requires no farther proof. And as the truth ofihe 
particular is inseparably connected with that of the 
universal, it follows from it by an obvious and un%- 
'voidable consequence* 

Sec. XII... .i^// reducible to Syllogisms of some ohc 

form or other. 

Now in all ^scs of this kind wheVe propositions ar 
'deduced one from another, on account of a known an< 
rvident connexion, we are said to reason by immediai 
consequence. Such a coherence of propositrons, mii^i 
fest at first sight, and forcing itself upon the mind, fre 
.quently occurs in reasoning. Logicians have explain 
cd at sonse leangth, the several suppositions upon whic 
it take% place, and allow of all immediate consequence 
that follow in conformity to them. It is, howevci 
observable, that these arguments, though seeming! 
.complete, because . the conclusion follows necessaril; 
.from the single proposition that goes before, may ye 
be considered as real enthymemes^ whose major^ whic! 
is a conditional proposition, is wanting. The syllo 
gism but just mentioned, when represented acCordinj 
to this view, will run as follows : 

If things equal to one and the same thing are equal to on 

another; these two triangles, each equal to a squar 

whose side is three inches, are also equal between then 

selves. 
But things equal to -one and the same thing, are equal t 

one another ; 
TbereFore also these triangles, &.c. art t^u^l b^twee 

themselves. 
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This observation will be found to hold in all immedi- 
mte consequences, whatsoever, insomuch that they are 
in fact no more than enthymeraes of hypothetical syl- 
logisms. But then it is particular to them, that the 
ground, on which the conclusion rests, namely, its co- 
herence with the minor, is of itself apparent, and seen 
immediately to flow from the rulgs and reasons of logic* 
As it is, therefote, entirely unnecessary to express a. 
self-evident connexion, the major, whose office that is, 
it constantly omitted ; nay, and seems so very little 
needful to enforce the conclusion, as to be accounted 
commonly no part of the argument at all. It must 
indeed be owned, that the foregoing immediate conse- 
quence might have been reduced to a simple, as well 
ts an hypothetical syllogism. This will be evident to 
any one who gives himself the trouble* to make the ex- 
periment. But it is not my design to enter farther in- 
to these niceties, what has betn said sufficing to show, 
that all arguments consisting of but tw> propositions, 
are'real enthymeme.s, and reducible to^compltte syllo- 
gisms of some one form or other. As, therefore, the 
ground on which the conclusion rests, must needs be 
always the same with that of the syllogisms to which 
they belong, we have here an universal criterion, 
whereby at all times to ascertain tKe justness atd valid- 
ity of our reasonings in this way. 

Sec. XIII.. ..^ Sorites of piain simple Syllogi^ms^ 

The next species of reasoning we shall take notice 
of here, is what is commonly known by the name of a 
iorites* Thfk is a way of arguing, in which a great 
number of propositions are so linked together, that the 
predicate of /)ne becomes continually the subject of the 
next following, until at last a conclusion is formed, by 
bringing together the subject of the first proposition 
and the predicate of the last. Of this kind is the fol* 
lowing argument : 
God is omnipotent, 

An •mnipotent being can do every thing possible, 
He that can do every thing possible, csm do NvVuxe^^^t v^* 

voii^^s not a contradiction .* 
Thgreforc God can do whatever iiwoVvt^TVOX^^oTto'*.^^^^'^' 

o % 
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This particular combination of propositions mayte 
continued to any length we please, without in the least 
weakening the ground upon which the conclusion rests. 
The reason is, because the sorites itself may be resolv- 
ed into as many simple* syllogisms as there are middle 
terms in it ; where this is found universally to hold, 
that when such a resolution is made, and the syllogisms 
are placed in train, tlie conclusion of the last in the 
series is also the conclusion of the sorites. This kind 
of argument, therefore, as it serves to unite several syl- 
logisms into one, must stand upon the same foundatioff 
with the syllogisms of which it consists ; and is, in- 
deed, properly speaking, no other than a compendioui 
way of reasoning syllogistically. Any one maybe sa- 
tisfied of this at pleasure, if he but takes the trouble of 
resolving the foregoing sorites into two distinct syllo- 
gisms. For he will there find, that he arrives at tlie 
same conclusion, and that, too, by the very same train 
•f thinking, but with abundantly more words^ and thfi 
addition of two superfluous propositions. 

Sec. XIV.... <^ Sorites of Hypothetical Syllogisms. 

What-is here said of plain simple propositions, may 
be well applied to those that are conditional ; that isy 
any number of thehi may be so joined together in a 
series, that the consequent of one, shall become continr 
ually the antecedent of the next following ; in which 
case, by establishing the antecedent of the first propo- 
sition, we establish the consequent of the last, or by 
removing the last consequent, remove also the first an- 
tecedent.- This way of reasoning is exemplified in the 
following argument : 

Jf we love any person, all emetions of hatred towards him 
cease. 

If all emotions of hatred towards a person cease, we cann«t 
rejoice in his misfortunes. 

If we rejoice not in his misfbrtunesi we certainly wish 
him no irgury. 

Therefore if we love a person, we wish him no injoiy. 
It is evident that this sorius^ as well as the last^ may 
Ue resolved into a series of distinct syllogisms, with 
tins onlydiSevQiiQt^ tiiAt here tVie ?^'Ws>^^^T^.% ^xt -jiXJv ^vwl«» 
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ditionah But as the conclusion of the last syllogism in 
the series is the same with the conclusion of the sorite^ 
it is plain, that this also is a compendious way of rea- 
soning, whose evidence arises from the evidence of the 
several single syllogisms into which it may be resolved. 

Sec. X Vv« The Ground of Reasoning by Induction* 

I come now to that kind of argument, which logici- 
ans call induction ; in order to the right understanding 
of which, it will be necessary to observe, that our ge- 
neral ideas are for the most part capable of various sub- 
divisions* Thus the idea of the lowest species may be 
subdivided into its several individuals ; the idea of any 
genus, into the different species it comprehends ; and 
80 of the rest. If then we suppose this distributionlHo 
be duly made, and so as to take in the whole extent of 
the idea to which it belongs ^ then it is plain, that all 
the subdivisions or parts of any idea taken together conw 
Btitute that whole idea. Thus the .several individuals 
of any species taken together constitute the whole spe« 
ties, and all the various species comprehended under 
any genus, make up the whole genus* This being allow- 
ed, it is apparent, that whatsoever may be affirmed of 
all the several subdivisions and classes of any idea^ 
-Ought to be affirmed of the whole general idea to whick 
these subdivisions belong. What may be affirmed of 
-all the individuals of any species, may be affirmed of the 
"Whole species; «nd what may be affirmed of all the 
species of any genus, may also be affirmed of the whole 
genus ; because all the iiidividuals, taken together, are. 
the same with the species| and all the species taken to» 
gether, the same with the genus. 

Sec. XVI The Form and Structure of an Argu* 

ment by Induction, 
This way of arguing, where we infer universally 
concerning any idea, what we had before affirmed or 
denied separately, of all its several subdivisions and 
parts, is called reasoning by induction. Thus if we sup- 
pose the whole tribe of animals, subdivided into mcn^ 
beasts, birds, insects, and fishes, and xVvew \t^^ciVk. ^oti* 
e^ning them after this manuev ; ^U men Uow \ 
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power of beginning motion ; all btasts^ birdsy 'and in* 
sects J have a power of beginning motion ; all fishet 
have a power of beginning motion i therefore all anh 
tnals havt a power 'of beginning motion : The argu- 
ment is an induction. When the subdivisions are just, 
80 as to take in the whole gcne^a^ idea, and theenu- 
meration is perfect, that isr^xtends to all and every of 
the inferior classes or parts ; there the induction is 
complete, and tho manner of reasoning bj induction 
U apparently conclusive. ' 

» 

Sec* 'X.Yll»»*»The'Ground of Argumentation in a Di» 

lemma* 

The last species of syllogisms I shall take notice o^ 
ixAhis chapter, is thsit commohly distin^^uished by the 
name of a dilemma* A dilemma is an argiimentby 
■which we endeavour to prove the absurdity or falsehood 
of some assertion. In order to this -we assume a con- 
ditional proposition ;_the antecedent of which is the as- 
sertion to be disproved and the consequent a . disjunc- 
tive proposition, enumerating all the possible suppo- 
sitions upon which that assertion can take place. If 
then it appears, that all these several suppositions 
ought to be rejected, it is plain, that the antecedent, or 
assertion, itself, must be so too. When, thereforC| 
such a proposition as that before-mentioned, is made 
the major of any syllogism— if the minor rejects all 
the suppositions contained in the confbquent, it fol 
lows necessarily, that the conclusion ought to rejecl 
the antecedent, which, as we have s^aid, is the very as- 
sertion to be disproved. This particular way of ar 
^' guing", is tliat which logicians call a dilemma ; and 
from the account here given of it, it appears, that w< 
may in general definte it to be an hypothetical syllogism, 
where the consequent. of the major is a disjunctive prO' 
position^ which is wholly taken away or removed in thi 
minor. Of this kind is the following : 
If God did not create the world perfect in its kind, il 

|rfust either proceed from want of inclination, or -froni 

want of power. 
Buf it could not proceed either from want of Inclination, 

«r from want of power. . 
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Therefore' he created the world perfect in Its kind. Or 
nobicb it the same tbivg : 'Tis absurd to saj that he did not 
create the world perfect in its kind. 

Sec. XVIII..,.^n universal Description of it* 

The nature then of a dilemma is nnirersally thw. 
The major is a conditional proposition^ whose conse- 
quent contains all the several suppositions apon which 
the antecedent can take place* As, therefore, these 
suppositions are wholly removed in the minor, it is 
evident, that the antecedent must ht so too ; insomuch 
that we here always -argue from the removal of the 
consequent to the removal of the antecedent. That 
is, a dilemma U an argument, in the modus tollens of 
hypothetical syllogisms, as logicians love to speaks 
Hence it is plain, that if the antecedent of the major 
' is an affirmative proposition, the conclusion of the (//• 
lemma will be negative ; but if it is a negative propo- 
sition, the conclusion will be afiirmative* I cannot 
i dismiss the subject without observing, that as there is 
. something very curious and entertaining in the struc- 
*ttire of a dilenfmay so is it a manner or reasoning that 
occurs frequently in mathematical demonstrations. 
Nothing is more common with Euclidy when about. to 
•how the equality of two given figures, or, which is the 
«ame thing, to prove the absurdity of asserting them 
unequal; nothing, I say, is more common with him^ 
than to assume, that if the one is not equal to the otHer^ 
*t must be either greater or less : and having destroy- 
ed both these suppositions, upon which alone the asser« 
tion 9an stand, he thence very naturally inters, that the 
tssertion itself is false. Now this is precisely the rea- 
soning of a dilemma^ and in every step coincided with 
the frame and composition of that argument^ as wc 
have described it aboN^e* 
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OF DEMONSTP-ATION. 

SeCi \,f Of Reasoning by a Conzatenation ofSyllogis 

HAVING dispatched what seemed necessary t 
said with regard to the forms of syllogisms, 
now proceed' to supply their use and application in 
foning. We have seen, that in all the different 
pearances they put on, we still arrive at a just anc 
gitimate conclusion. Now it often happens, that 
conclusion of one ^llogism becomes a previous 
position In another, by which means great numbej 
them are- sometimes linked together in a series, 
truths are made to follow one another in train. 
sis in such a concatenation of syllogisms, all the > 
ous ways of reasoning that are truly conclusive, ma 
ifith safety introduced ; hence it is plaip, that ir 
ducing any truth from it8 first principles, espec 
when it lies at a considerable distance«4'rom them 
are at liberty to combine all the several kinds of a 
xients above explained, according as they are found 
tO" suit the end and purpose of our enquiries. Wl 
proposition is thus, by means of syllogisms, colle 
from others more evi'dent and known, it is said t 
proved j so that we may in the general define thej 
of a proposition^ to 43e a syllogism, or series of s 
gisms, collecting that proposition from known and 
dent truths. But more particularly, if the syllog 
of which the proof consists, admit of no premises 
definitions, self-evident truths, and propositions a 
dy established, then is the argument so constituted 
led a demonstration ,• whereby it appears, that de: 
strations are ultimately founded on definitions and 
evident propositions* 

Sec. ILm,. All Syllogisfns vfhatiover Reducible tt 

frst Figure* 

Mat us i dcmonstr^tiou oit-timtii coyvvw^xt* oi i 
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laln of proofs, where all the various ways of arguing* • 
:ve place, and where the ground of evidence must of 

urse be different in different parts, agreeably to xh^ 

rm of the argument mad^ use of ; it may not per- 
ips be unacceptable, if we here endeavour to reduce 
& evidence of demonstration to one simple principle, 
hence, as a sure and unalterable foundation, the cer« 
inty of it may in all cases be derived. In order to 
is we must first observe, that all syllogisms whatso« 
'cr, whether compound, multiform, or defective, are 
ducible to plain simple syllogisms in some one. of the 
ur figures. But this is not all. , Syllogisms of the 
'St figure in particular admit of all possible conclu* 
ons : that is, any proposition whatsoever, .whether an 
liversal affirmative, or universal negative, a particu- 
T affirmative or particular negative, (which fourfold 
[vision, as we have already demonstrated in the second 
art, embraces all their varieties) any one, I say, of 
lese may be inferred, by virtue of some syllogism in 
te first figure. By this means it happens, that the syU 
>gisms of all the other figures arc reducible also to 
^llogisms of the first figure, and may be considered at 
taoding on the same foundation with them. We cannot 
tcre demonstrate and explain the manner ef this re- 
tuction, because it would too much swell the bu>k of 
his treatise. It is enough to take notice, that the 
Jung is universally kno^ and allowed among iogici« 
ins, to whose writings we refer such as desire farther 
mtrsfaction in this matter. T-histhen being laid down. 
It is plain, that any demonstration whatsoever may be 
:on8idered as composed of a series of syllogisms* all in 
the first figure. For since all the syllogisms, tnat en- 
ter the demonstration, are reduced to syllogisms of some 
one of the four figures, and since the syllogisms of 
all the other figures are farther reducible to syllogisms 
^ the first figure, it is evident, that the whole demon- * 
itration may be resolved into a series of these last syl- 
logisms. Let us now, if possible, discover the ground 
upon which the conclusion rests, in syllogisms of the 
^rst figure ; because, b'y so doing, we sh^.U co\si^ "^x.*^^ 
vmvenzJ principle of certaiaty, ^Uccict \V& v^As:'^'^ 
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of all demonstrationsi in all their parts, may be ulti- 
ma tely derived. 

Sec. III....TA« ground of Reasoning in the first Tigure 

The rules then of the first figure arc briefly these 

The middle term is the subject of the major propoai 

tion, and the predicate of the minor » The major is a) 

vays an unirers&l proposition, and the minor alway 

affirmative. Let us now see what effect these rule 

will have in reasoning. The major is an universal pre 

position, of which the middle term is the subject, ap 

the predicate of the conclusion the predicate. HeD( 

it appears, that in the major^ the predicate of the cm 

elusion is always affirmed or denied universally of tl 

middle term* Again, the minor is an affirmative pr 

position, whereof the subject of the conclusion is the su 

ject, and the middle term the predicate. Here tb 

the middle term is affirmed of the subject of the co 

elusion : that isj^the subject of the conclusion is affirm 

to be comprehended under, or to make apart of the mi 

die term. Thus then we sec what is done in xhepremii 

of a syllogism of the first figure. The predicate of i 

conclusion is universally affirmed or denied of some id( 

The subject of the conclusion is affirmed to be, or 

make a part of that idea. Hence it naturally and ui 

voidably follows, that the predicate of the conclusi 

ought to be affirmed or denied of the subject. 

illustrate this by an example, we shall resume one 

the syllogisms of the first chapter : 

Every creature » possessed of reason and liberty, is acpou 

able for his actions. 
Man is a creature possessed of reason and liberty : 
Therefore man is accountable for his actions. 
Here, in the first proposition, the predicate of 
conclusion, aecountableness^ is affirmed of all creatu 
that have reason and liberty. Again, in the sec< 
proposition, man^ the subject of the conclusion, is 
firmed to be, or to make a part of this class of creatui 
IJence the conclusion necessarily and unavoidably : 
lows,-viz. that man is accountable for his actions* I 
this follows necessarily and unavoidably. Becaus^e 
reason and liberty be that which con&t'uut^& ^ct«i.t 
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wcemmiahJtj and man has reason and libertf) it is plain 
be has that which constitutes him accountakle. Jo like 
manner, vhere the major is a negative proposition, tv 
lenies thit predicate of the conclusion universall^r Qf the 
middle term i as the minor always 'asserts the subject 
^ the conclusion to be or make a part of that middle 
termj it is no less evident, that the predicate of the 
conclusion ought in this case to be denied of the sui^^ 
feet.. So that the ground of reasoning, in ail syllo- 
gisms ef the first figure, b manifestly this : Whatever 
may 6e affirmed universally of any ideoy may be affirm^ 
rd of every or any number of particulars comprehended 
under that idea* And again : Whatever may be deni' 
md universally^/ any idea^ may he in like manner deni-- 
md of every or any number of its individuals* These 
two propositions are called by logicians the dictum de 
««ii|/, and dictum de nulloj and are indeed the great 
principles of syllogistic reasoning ; inasmuch as all 
conclusions whatsoever, either rest immediately upon 
them, or upon propositions deduced from them« But 
irhat adds greatly to their value is, that tkey are really 
self-evident truths, and such as we cannot gainsay, 
without running into an express contradiction. To 
affirm, for instance, that no man is perfect^ and yet ar- 
gue that that some men are perfect ; or to say that all 
men are mortal^ and yet that some men are not mortal^ is 
to assert a thing to be and not to be at the same time, i 

Sec* lV.»**Demonstration, an Infallible Guide to Truth 

and Certainty. 

And now I think we are sufficiently authorized to 
ifirm, that in all syllogisms of the first figure, if the 
premises are true, the conclusion roust needs be true. 
If it be true thzi tht predicate of the conclusion^ whe* 
tker affirmative or negative, agrees universally to some 
idea..*.and if it be also true^ that the subject of the 
conclusion is a part of or comprehended under that idea ; 
then it necessarily follows, that the predicate of the 
conclusion agrees also to the subject* For to assert the 
contrary, would be to run counter to some one of the 
tiro principles before csubVithed \ xYaX V^*\X "vov^*^ 

P 
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to maintain an evident contradiction* And thus wi 
are come at last to the point we have been all along ea 

■favouring to establish; namely, that every propoii 
tioni which can be demonstrated^ is necessarily true 

^Fdr as every demonstration may be resolved into a se 
rtes of syllogisms, all In the first figure, and as in an) 
one of these syllogisms, if the premises are true, tbi 
conclusion must needs be so too : it evidently followi 
that if all the several premises are true, all the seven 

' conclusions are so, and consequently the conclusion al 
80 of the last syllogism, which is always the propositioi 
to be demonstrated. Now that all the premises of i 
demonstration are true, will easily appear, from thevt 

2f nature and definition of that form of reasoning, i 
empustration, as we have said, is a series of syllogisin 
all whose premises are either definitions, self.evideir 
truths, or propositions already established^ Definition 
are identical propositions, wherein we connect the dcs 
cription of an idea with the name by which we choos 
to have that idea called; and therefore as totbci 
truth there can be no dispute* Self-evident propositi 
ons appear true of themselves, and leave no doubt o 
uncertainty ifi the mind. Propositions before esta 
blished, are no other than conclusions, gained byoD 
oi* more steps from definitions and self-evident print' 
pies; that is, from true premises, and therefore" inw 
needs be true. Whehce all the previous propositioi 

' of a demonstration, being, we see, manifestly true,tt 
last conclusion, or proposition to be demonstrated, lOtt 
bp so too. So that demonstration not only leads to ce 

' • tain truth, but wi have here a clear view of the ^ui 
and foundation of that certainty. For as in demonstn 
ing, we may be said to do nothing more than combl 
a series of syllogisms together, all resting on the sar 
bottom ; if^is plain, that one uniform ground of c( 
tainty runs though the whole, and that the conclusio 
"are' every where built upon some one of the two pri 

•^ ciples* b'tifore established, as the foundation of all o 
reasoning. These iw'a princii3les are easily reduced i 

' ! to one, and may be expressed thus> Whatever predica 

*■' pficfhct vfirmativc ot ncgatwc^ a^rccj juiii^ersa^^ 
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tf ideOy the same must needs agree tcf every or any • 
{^mber of individuals comprehended under that idea* 
ind thus at length we have, according to our first de« 
^11^ reduced the certainty of demonstration to one sim^ 
k and universal principle which carries its own evidence 
long with it and which is, indeed, the ultimate foun« 
ation of all syllogistic reasoning. 

•ec. V. The rules of Logic furnish a sufficient criterion 
for the distinguishing between Truth and FalseJwod* 

Demonstration, therefore, serving as an infallible 
;uide to truth, and standing on so sure and unaltera* 
»le a basis, we may now venture to assert, what I doubt 
lot will appear a paradox to many'; namely, that 
he rules of logic furnish a sufficient criterion for the 
listinguishing between truth and falsehood. For since 
srery proposition that can be demonstrated is necessa* 
■i)y true, he is able to distinguish truth from false* 
^od, who can with certainty judge when. a proposition 
fiduly demonstrated. Now a demonstration is, as we 
lave said, nothing more than a concatenation of syl* 
.Dgisms, all whose premises are definitions, self-evi- 
icnt truths, or propositions previously established* 
fo judge, therefore, of the validity of a demonstration, 
ire must be able to distinguish whether the definitions 
chat enter it are genuine, ana truly descriptive of the 
ideas they are meant to exhibit ; whether thie proposi- 
tions assumed without proof as intuitive truths, have 
really that self-evidence to which they lay claim ; 
vhether the syllogisms are drawn up in due form, and 
agreeable to the lawsof argumentation ; in fine, whe« 
kher they are combined together in a just and orderly 
nanner, so that no demonstrable propositions serve any 
rhere as premises, unless they are conclusions of pre* 
rious syllogisms. Now it is the business of logic, in 
explaining the several operations of the mind, fully to 
instruct us in all these points. It teaches the nature 
uid end of definitions, and lays down the rules by which 
they ought to be framed. It unfolds the several spe- 
cies of propositions, and dist'iuguishet t\vt ^t\i-^V"^^ivx 
^rom the demons crable. It dcUntattft iVto ^2B& dL\%Kt^ 
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ent forms of syllogisms, and explains the laws of argv^ 
mentation proper to each. In fine, it describes the 
manner of combining syllogisms, so as that they maj 
form a train of reasoning, and lead to the successii4 
discovery of truth* The precepts of logic, thcreforci 
•as they enable: us to judge with certainty, when a pro- 
position is duly demonstrated, furnish a sure criterioa 
jbr distinguishing between truth and falsehood* 

Sec* VI«...ifn(/ extending to all Cases where a certain 
Knowledge of Truth is XLttainable* 

But perhaps it may be objected, that demonstration 
is a thing very rare and uncommon, as being the pit* 
I'ogative of but a few sciences, and therefore the crite- 
rion here given can be of no great use. I answer, tbit 
wherever by the bare contemplation of our ideas, troth 
is discoverable, there also demonstration may be ob< 
tatned. Now that I think is an abundantly sufidcient 
criterion, which enables us to judge with certaintyi 
in all cases where the knowledge of truth comes wid}< 
in ou;* reach ; for with discoveries that lie beyond the 
limits of the human mind, we have properly no busines 
nor concernment. When a proposition is demonstn^ 
ted, we are certain of its truth. When, on the coOi 
trary, our ideas are such as have, no visible connexioi 
nor repugnance, and therefore fumfsh not the propc: 
means of tracing their agreement or disagreemeat 
tliere we iire sure that knowledge, scientifical know 
ledge I mean, is not attainable. But where there i: 
some foundation of reasoning, which yet amounts na 
to the full evidence of demonstration, there the pre 
cepts of logic, by teaching us to determine aright o: 
the degree of proof, and of what is still wanting t 
render it full and complete, enable us to make a do* 
estimate .of i he. measures of probability, and to propor 
tion our cssent to the grounds on which the proposi 
tion stands. And this is all we can possibly arrive at 
or even so much as hope for, in the exercise of facul 
ties so imperfect and limited as ours. For it wer 
tht height of folly, to expect a crtterton that shoul 

caabk UM to distingui&btd xxvlOcl ii^m i^Oc^^^^* 
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cases where a certaia. knowledge of truth is not at« 
tainable. 

Sec. VII.,,. TA« Distinction of Demonstration into (/i- 

rect and indirect. 

Wc have now done with what regards tlie ground 
and evidence of demonstration ; but before we con- 
clude this chapter, it may not be improper to take no- 
tice of the distinction of \x.\nXo direct and indirect* 
A direct demonstration is, when beginning with defi- 
nitions,' self-evident propositions, or known and allow- 
ed truths, We form a train of syllogisms, and combine 
them in an orderly manner, continuing the series 
through a variety of successive steps, until at last wc 
arrive at a syllogism, whose conclusion is the proposi- 
tion to be demonstrated. Proofs of this kind leave no 
doubt or uncertainty behind them ; because all the se- 
veral premises being true, the conclusions must be so 
too, and of course the very last conclusion, or proposi-^ 
tion to be proved. I shall not, therefore, any farther 
enlarge upon this method of demonstrating ; having, I 
hope, sufficiently explained it in the foregoing part of 
this chapter, and shown wherein the force and validity 
of it lies. The other species of demonstration is the 
indirect^ or, as it is sometimes called, the apclogicalm 
The manner of proceeding here is, by assuming a pro- 
position which directly contradicts that we mean to 
demonstrate, and thence by a continued train of rea*- 
soning, in the way of a direct demonstration, deducing 
totne absurdity or manifest untruth. For hereupon 
we conclude that the proposition assumed was false, 
and thence again, by an immediate consequence, that 
the proposition to be demonstrated is true. Thus £«- 
clidy in his third book, being to demonstrate, that cir-- 
ties which touch one another inwardly have not th& 
same centre ; assumes the direct contrary to this, viz* 
that tliey have the same centre : and hence by an evi- 
dent traia of reasoning, proves, that a fart is equal to 
the whole. The supposition therefore leading to the 
absurdity he concludee to be false, viz. that circles 
touchine one another inivardly have iKc same cttvue^ 

P a 
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apologictl or inc^irect demonstrations ; but there is one 
particular case, which has something so singular and 
curious in it, that well deserves to be mentioned by it- 
self ; more especially, as the ground on which the con- 
clusion rests will require some farther illustration. It 
is, in short, this : that if any proposition is assumed, 
from which in a direct train of reasoning we can deduce 
its contradictory, the proposition so assumed is false, 
and the contradictory one true* For if we suppose the 
assumed propositi ofi to be true, then, since all the other 
premises that enter the demonstration are also true, we 
shall have a series of reasoning, consisting wholly of 
true premises ; whence the last conclusion, or contra* 
dictory of the assumed proposition, must be true like- 
wise. So that by this means we should have two con- 
tradictory ^propositions both true at _ the same time, 
which is manifestly impossible. The assumed proposi* 
tipn, therefore, whence this absvrdity flows, must ne- 
cessarily be false, and consequently its contradictory, 
which is here the proposition deduced from* it must be 
true. IT then any proposition is proposed to be demon- 
strated, and we assume the contradictory of that pro- 
position, and thence directly infer the proposition to be 
demonstrated, by this very means we know that the 
proposition so inferred is true. For since from an as- 
sumed proposition we have deduced its contradictory, 
we are thereby certain that the assumed proposition is 
false ; and if so, then its contradictory, or that deduc- 
ed from it, ^v^hich in this case is the same with the pro- 
position to be demonstrated, muat be tru^. 

Sec. XI....i^ due Knowledge of the Principles of Logic 
indispensably necessary to make us proper judges tf 
Demonstration ; 

That this is not a mere empty speculation, void of 
all use and appliciition in practice, is evident from the 
conduct of the mathematicians, who have adopted this 
manner of reasoning, and given it a place among their 
demonstrations. We have a curious instance of it in 
the twelfth proposition of the ninth book of the ele- 
mems, £uc/id tiieie proposes to dtmowsx^-^X'^^that m 
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m^Ttries of numbersj rising from unity in geometrical 
ftfMjpessionj all thc'prime numbers^ that measure the last 
re^i^/ft the seriesfjuill alsd measure the nexf after unity* 
Ilk order to this he assumes the contradictory of the pro- 
position to be demonstrated, namely ; that some prime 
' niMer measuring the last term in the series^ does not 
measure the next after unity^ and thence by a continued 
train of reasoning proves, that it actually does measure 
tt« Hereupon be concludes the assumed proposition to 
Ve false, and that which is deduced from it, or its coa«, 
tradictory, which is the very proposition he proposed 
"to demonstrate, to be true* Now that this is a just 
and conclusive way of reasoning, is abundantly mam- 
^st, from what we have so clearly established above* 
1 would only here observe, how necessary some know- 
ledge of the rules of logic is, to enable us to judge of 
the force, justness, and validity of demonstrations ; 
since such may sometimes occur, where the truth of the 
proposition demonstrated will neither be owned nor 
perceived, unless we know before-hand, by meahs of 
logic, that a conclusion so deduced, is necessarily true 
and valid. For though it be readily allowed, that by 
the mere strength of our natoral facultiesy we can ^t 
once discern, that of two contradictory propositions, 
the one is necessarily true, and the other necessarily 
false : yet when they are so linked together in a de- 
monstration, as that the one serves as a previous propo* 
sition, whence the other is deduced ; it does not $o im- 
mediately appear, without some knowledge of the prin-< 
ciples of logic, why that alone, which is collected by 
reasoning, ought to be embraced as true, and the other^ 
whence it is collected, to be rejected as false* 

Sec* Jill»;»Jnd of itself sufficient to guard us against 
Error and false Reasoning. 

Halving thus, I hope, sufficiently evinced the certain- 
ty of demonstration in all it? branches, and shown the 
roles by which we ought to proceed, in order to arrive 
at a just conclusion, according to the various wa^s oC ^ 
arguing xnidc use of; I hold it ivet&\^^% Xo t-wXtx m'^^'^ 
M particukur coiJjidcratiott of those itNwiJ^ v^t\fc\ ^ 
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and thence again immecliaiely infers, that thej hare 
not the same centre. 

Sec. y 111,, .Ground of Reasoning in indirect Demon- 
strations. 
Now because this manner of demonstration Is ac- 
counted by some not altogether so clear and satisfac- 
tory nor to come up to that full degree of evidence, 
which ve meet with in the direct way of proof ; I 
shall, therefore, endeavour here to give aj>arti-cular il- - 
lustration of it, and to show that it equally with the 
other leads to truth and certainty. In order to this 
ive must observe, that two propositioi^s are said to he 
contradictory one of another, when that which is as- 
serted to be in the one, is asserted not to be in the 
other. Thus the propositions— c/rc/« that touch one 
another inwardly have the same cen/re— and circles thai 
touch one another inwardly have not the same centre^ 
are contradictories : because the second asserts the di- 
rect contrary of what is asserted in the first. Now ^^ 
all contradictory propositions, this holds universally) 
that one of them is necessarily true, and the other r>*" 
ccssarily false. For if it be true, that circles, whi^^ 
touch one another inwardly, have not the jame ceutr^) 
it is unavdidably fal^e, that they have the same centr^' 
On the other hand, if it be false that they have 1 1 *^ 
same centre, it is necessarily true, that they have ii^^ 
the same centre. Since therefore, it is impossible f^^ 
them to be both true or both false at the same tim^: 
it unavoidably follows, that one is necessarily true, an^ 
the other necessarily false. This then being allowed^ 
ivhich is indeed self-evident, if any two contradictor)^ 
propositions are assumed, and one of them can by ^ 
clear train of reasoning be demonstrated to be false f 
it necessarily follows that the other is true. For vls 
the one is necessarily true, and the other necessaril/ 
false, when we come to discover which is the false pro-' 
position, we thereby also know the other to be true. 

Sec. 1X»,,, Indirect Demonstrations a sure Guide to 

Certainty, 
Now this 19 precisely the manner of an indirect dc- 
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monstratioiTf,' as is" evident from the accdtitit given ofjt 
flbow. For there we assume a proposition, which dU 
Tcctjy Contradicts that we mean to demonstrate, and 
having, by a continued series of proofs, showilittobe 
false, thtnce infer that its contradictory, or the propo- 
sition to be demonstrated, is true. As therefore this 
la"sl"'conclusion' IS' certain and unavoidable?, let tfs neift 
enquire, after what manner we come to be satisfied of 
the fa]seh6od of the turned proposition, that so no 
|)08sible doiibt may)femain,'as'to tHc^force and validity 
of demonstrations of this kiiid. 'The manner,- then; i& 
plainly this. ' Beginning with the assumed proposition-, 
we by the help of definitions, self-evident truths, or 
propositions already established, continue a series of 
reasoning, in the way of a direct demonstration, until 
at length we arrive at some absurdity or known false- 
hood. Thus Euclid, in the example before mentioned, 
from the' supposition that ciiscies' touching one dhother 
inwardly have? the same c^fttr^,^ deduces, that a part is 
fqu'al to the whole. Since, therefore, ^y a due and or- 
derly processof reasoning, we come at last to a false con- 
clusion, it is manifest, that all the premises cannot be 
true. For wei*e all the premises true, the last conclu- 
sion must be so too, by what has been before demon- 
strated. Now as to all the other premises made use of 
in tlie course of reasoning, they arc manifest and 
known truths by supposition, as being either definitions, 
sclf-evidenit propositions, or truths established. The 
assumed proposition is that only as to which any doubt 
or uncertainty remains. That alone, therefore, can 
be false, and indeed, from what has been already showni 
must unavoidably be so. And thus we see, that in in« 
direct demop^'trations, two contradictory propositions 
being laid down, one of which is demonstrated to be 
false, the other, which is ajways the proposition to be 
proved, must necessarily be tnie ; so that here, as well 
as in the direct way of proof, Ve arrive at a clear and 
satisfactory knowledge of truth. 

Sec. X.,»*»A particular Case of Indirect Demonstration* 

This is universally the method of reasoning in all 
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their several connexions and relations, or so dispose of 
tkem as their mutual dependenct may require ? But 
now it often happens, the understanding is employed^ 
not in the arrangement and composition of known 
troths, but ii^ the search and discovery of such as are 
unknown. And here the manner of proceeding is very 
different, inasmuch as we assemble at oi^ce our whole 
stock of knowledge relating to any subject, and, after 
a general survey of things, begin with examining them 
separately and by parts. Hence it comes to pass^ that 
whereas at our first settini^ut, we were accj^ainted 
only with some of the grand strokes and outlines, if I 
may so say, of truth, by thus pursuing her through her 
several windings and recesses, we gradually discover 
those more inward and finer touches, whence she de- 
rives 'all her strength, symmetry and beauty. And 
here it is, that when, by a narrow scrutiny into tlungs, 
we have unravelled any part of knowledge, and traced 
it to its first and original principles, insomuch that the 
whole frame and contexture of it lies open to the view 
of the mind ; here, I say, it is, that, taking it tMe con- 
trary way^ and beginning with these principles, we 
can so adjust and put together the parts^ as the order 
and method of science requires. 

Sec. llh.:Ilittstrat:d by the Similitude of a Watch. 

But as these things are best understood when illus- 
trated by examples, especially if they are obvious, and 
taken from common life ; let us suppose any machisjei 
for instance, a' w^tch, presented to us, whose structure 
and composition we are as yet unacquainted with, but 
want, if possible, to discover* The manner of pro- 
ceedingj in this case, is, by taking the whole to picces| 
and examining the parts separately one after^another* 
Wheni by such a scrutiny we hav^ thoroughly inform- 
ed ourselves of the frame and contexture of each, we 
then compare them together, in order to judge of their 
mutual action and influence. By this means we gra- 
dually t^e out the inward make and composition of 
the wj^ole, and come at length to discern, how parts of 
suchsL forWf SLiidso put ^tther ii^ wc^Coand> lauarv 
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veiling and taking them asunder, constitHte that par- 
ticular machine called a watch, and contribute to all 
the several motions and phenomena observable in it* 
This discovery being made, we can take things the con* 
trary way, and, beginning with the parts, so dispose 
and connect them, as their several uses -and structures 
require, until at length we arrive at the whole itself^ 
from the unravelling of which these parts resulted. 

See. ly m.»»Ground of the Analytic and Synthetic Mc" 

thodsm 
And as it is in tracing and examining the works of 
art, so it is in a great measure in unfolding any part of 
human knowledge. For the relations and mutual ha*> 
bitudes of things, do not always immediately appear, 
upon comparing them one with another. Hence we 
have recourse to intermediate ideas, and, by means of 
tfaem, are furnished with those previous propositions 
that lead to the conclusion we are in quest of. And if 
it so happen, that the previous propositions themselves 
arc not sufficiently evident, we endeavour, by new 
middle terms, to ascertain their truth, still tracing 
things backward in a continued series j until at length 
we .arrive at some syllogism, where the premises are 
first snd self-evident principles.. This done, we become 
perfectly satisfied as to the truth of all the conclusions 
we have passed through, inasmuch as they are now seen 
to stand upon the firm and immovable foundation of 
our intuitive perceptions. And as we arrived at this 
certainty, by tracing things backward to the original 
principles whence they flow, so may we at any time re« 
'new it by a direct contrary process, if^ beginning with 
thfese principles, we carry the train of our thoughts 
forward, until they lead us by a connected chain of 
proofs, to the very last conclusion of the series. 

Sec. V....Z}iv/f%n of Method into Analytic and Syn^ 

thetic. 
Hence it appears, that in disposing and putting to- 
gether our thoughts, either for our own use, that the 
discoveries we hkve made may at all umt^ \\t o^t^ \» 
tbe review of the mind ; or, whew v<t isv^^xw \q c»^\ft.* 
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inanicute and unfold these discoveries ta others, there 
ure two ways of proceeding, equally iJVithin our choice. 
Por we may so propose the truths relating to any part 
of knowledge, as they presented themselves to the mind 
in the manner of investigation, carrying on the series, 
of proofs in a reverse order, until they at last tcrini- 
natc in first principles : or, beginning with these prin- 
ciples, we take the contrary way, and from them dc-- 
duce, by a direct train of reasoning, all" the several 
propositions we want to establish. This diversity in 
the manner of arranging our thoughts gives rise to the 
twofold division of method established among logici- 
SMis. For method, according to their use of the word, 
is nothing else but the order and disposition of our 
thoughts relating to any subject. When truths are so 
proposed and put together, as they were or might have 
been discovered, this is called the analytic method^ or 
the method of resolution ; inasmuch as it traces things 
backward to their source, and resolves knowledge into 
its first and original principle. When, on the other 
band, they are deduced from these principles, and con- 
nected according to their mutual dependence, inso- 
much, that the truths first in order tend always to the 
demonstration- of those that follow, this- constitutes 
what we call the synthetic methody or method of compos 
sit ion. For here we proceed by gathering togcthei' 
several scattered parts of knowledge, and combining 
them into one ^lole, or &y stein, in such manner, that 
the understanding is enabled distinctly to follow truth 
through all her difFcrcnt stages and gradations. 

Sec. YI.,„Callcd otherwise the Method of Invention 
and the Method of Science* 

There is farther to be taken notice of, rn relation 
to these two species of method ; that the first has also 
obtained the name of the method of invent ion^ because 
it observes the order in which our thoughts succeed one 
j^nother, in the invention or discovery of truth. The 
other, again, is oftcj> denominated the method of doc^ 
trine, or instruction, inasmuch as in laying our thought* 
before others, we generally choose to prooecd In the 
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synthetic manner, deducing them from their first prin- 
ciplesw For we are to observe, that although there is 
great pleasure in pursuing truth in the method of inves- 
tigation, because it places U4 in the condition of the 
inventor, and shows the particular traiA and process of 
thinking by which he arrived at his discoveries ; yet it 
is not so well accommodated to the purposes of evi- 
dence and conviction. For at our first setting Dut, wc 
arc iBommonly unable to divine where the analysis will 
lead us ; inasmuch that our researches are for some 
time little better than a mere groping in the dark. 
And even after light begins to break in upon us, we arc 
still obliged to many reviews, and a frequent compari- 
Bon of the several steps of the investigation among 
iSiemselves. Nay, "v^hen ive have unravelled ^the whole, 
utA petiched the very foundation on which our discover 
lies stand, all our certainty, in regard to their truth, 
"•rill be found in a great measure to arise from that 
eonnexion we are now able to discern between them 
md first principles, taken in the order of composition. 
' But in the synthetic manner of disposing our thoughts, 
the case is quite different. For as we here begin with 
Intuitive truths, and advance by regular deduction* 
from them, every step of the procedure brings evidence 
«nd conviction along with It ; so that in our progress 
frotii one part of knowledge to another, we have al- 
ways a clear perception of the grounds on which our as* 
fent rests. In communicating therefore, our discove- 
ries to others, this method is apparently to be chosen, 
as it wonderfully improves and enlightens the under- 
standing, and leads to an immediate perception of truth* 
And hence it is, that in the following plges, we choose 
to distinguish it by the name of the method of science ; 
tiot only as in the use of it we arrive at science and cer- 
tainty, but because it is in fact the method, in which 
all those parts of human knowledge, that properly bear 
the name oi sciences^ are and ought to be delivered. 
But we now proceed to explain these tWo kinds of me- 
thod more particularly. 
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Cfjap* II, 

OF THE METHOD OF INVENTION. 

Scc» I. Origin of the several Arts and Inventions of 

Human Li/em 

BY the method of invention we understand such a 
disposition and arrangement of our thoughts, as 
follows the natural procedure of the understanding, and 
presents them in the order in which they succeed one 
anothef, in the investigation and discovery of truth. 
Now it is plain, that^to handle a subject successfully 
according to this method, we have 'no more to do than 
•bserve the several steps and advances of our minds^ 
and fairly capy them out to the view of others. And 
indeed it will be found to hold in general, with regard 
to all the active parts of human life, especially when 
reduced to that which is in the schools termed an art ; 
that thQ rules, by which we conduet ourselves, are no 
other than a series of observations drawn from the. at- 
' tention of the mind to what passes, wlu|e we exercise 
our faculties in that particular way. For when we set 
about any invention or discovery, we are always pushed, 
on by some inward principle, disposition, or aptitude 
shall I call it, which we experience in ourselves, and 
which makes us believe, that the thing we are in quest 
of, is not altogether beyond our reach. We therefore 
begin with essaying our strength, and are sometimes 
successful, though^perhaps more frequently not. But 
as the mind, when earnestly bent upon any pursuit, is 
not easily discouraged by a few disappointments, we are 
^ only set upon renewing our endeavours, and, by an ob- 
stinate perseverance^ and repeated trials, often arrive 
at the discovery of what we have in view. I^ow it is 
natural for a man of a curious and inquisitive. iurn, af- 
ter having mastered any part of ly»tfwledge with great 
labour and difficulty, to set himself to examine how he 
happened to miscarry in his iarst a.xtemi^\.^^ 'axv^V-^ n0k8X 
purticnl^r method of ppocedutcYi^ ^X\^w^'^<i^^^X'3k>kti 
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Successful. By this means we discover on the one 
band, those rocks and shelves which stand most in our 
way, and are apt to disturb and check our progress ; and 
on the ether, that more sure and certain course, which 
if we continue in steadily, will bring us to the attain- 
ment of what we are in pursuit of. Hence spring alt 
the arts and inventions of human life, which, as we 
hare already said, -are founded upon a series of rules and 
observations, pointing out the true and genuine manner 
of arriving at aay attainment. When the mind rests 
satisfied in a bare contemplation of the rules, "and the 
reasons on which they are founded, this kind of know- 
ledge is called speculative. But if we proceed farther, 
and endeavour to apply these rules to practice, so as te 
accjuire a habit of exerting them on all proper occa- 
sions, we are then said to be possessed of the art itse}f. 

Sec. 11,., .Why in treating of the Method q/ Invent ion j 
we must give some account of the Art itself 

From what has been said, it appears, that, in order 
distinctly to explain the method of invention, we must 
take a view of the understanding, as employed in the 
search and investigation of truth. For by duly attends 
ing to its procedure and advanced, we shall not only 
discover the rules by which it conducts itself, but be 
enabled also jto trace out the several helps and contri- 
vances it makes use of, for the more speedy and effec- 
tual attainment of its en is. And when these particulars 
are once known, it will not be difSicult for us, in laying 
open our discoveries to others, to combine our thoughts 
agreeably to the method here required. Because, hav- 
ing £xed and ascertained the rules of it, and being per- 
fectly acquainted with the conduct and manner of the 
mind, we need only take a view of thfe several truths, 
as they succeed one another in the series of investiga- 
tion, set them in order before us, and faVrlY ttansctibd 
the appearance they make to the understanding. Hence 
k is, that logicians, in treating of the tnetViod of in- 
"^ntion, have not merely con£ned xh.^^ctiae\vta xo the 
laying down of directions for the dispo^^^ ^^^^^^^^ 
mcnt of our thoughts \ but have ratU^*" ^^^"o^ 

Q 2 
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art itself, and established those rules by which the mind 
ought to proceed in the exercise of its inventive powers* 
For they rightly judge, that if these were thoroughly 
understood, the other could no longer remain unknown* 
By this means it happens, that the method of invention 
is become another escpressidn for the art of invent i on j 
and very often denotes the conduct and procedure of the 
understanding in the search of truth. And as some 
knowledge of the principles of the art, is in a manner 
absolutely necessary towards a true conception of the 
Tulcs by which we ought to govern and dispose our 
thoughts in treating subjects after this method ; we 
shall, therefore, follow the esoimple of other logicians, 
and endeav6ur to give some short account of the busi- 
ness of invention, and of those several helps and con- 
trivances by which the mind is enabled to facilitate 
and enlarge its discoveries. 

Sec. II1..^» Attention and a Comprehensive understand* 
ing the preparatory qualijications to Invent ionm 

It has been already observed, that when the mind 
employs itself in the search of unknown truths, it be* 
gins with assembling at onc$ its whole stock of know-, 
ledge relating to the subject, and after a general sur- 
vey of things, sets about examining th^m separately 
and by parts. Now: as in this separate examination, 
th^ numberof parts continually increase upon us— and 
as it is farther necessary, that we survey them on all 
&ides, compare them one with aaother, and accurately 
trace their mutual habitudes and respects— -it is from 
hence apparent^ that in the exercise of invention, two 
things are of principal consideration. First, an en-> 
larged and comprehensive understandings, able to take 
in the great multitude of particulars, that frequently 
come vnder our notice. Secondly, a strong habit of 
attention, that lets nothing remarkable sli^ its view^ 
and distinguishes carefully all those circumstances 
which tend to the illustrating and clearing the sub- 
|ect we are upon. These are the gresu asid preparatory 
quaIi£cationsy without whicU \t vieiit Na.m\^ Vtfs^^xVi-ix 
MF considersJok adyaacc CQiaili\^ v^a^ m ^t^^^lv^^^ 
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the bounds of human knowledge. Nor ought wiu to 
esteem it a small advantage, that they are iiisome mea- 
sure in our own power,* and may, by a proper cultiva- 
tion, be improved aud strengthened to a degree almost 
beyond belief. We find by experience, that the study 
ot mathematics in particular is greatly serviceable to 
^s end. Habits, we all knew, grow btronger by ex- 
ercise ; and as iu this science there is a peipetual call 
upon our attention, it by decrees becomes natural to 
US) so as that wr can pre^rvc it steady and uniform, 
through long and uuricue calculations, and that 
with little or no fatigue to the understanding. But a 
yet more wonderful advantage, arising from the cul- 
ture oi the mathematics, is this, that hereby we in 
some measure extend the dimensions of the. human 
mind, enlarge its compass of perception, and accustom 
it to wide and comprehensive views of things. For 
whereas at our first setting out, we often .find it ex- 
tremely diihcult to master ^ short and easy demon- 
stration and trace the connel^ion of its several parts : 
yet as we advance in the science, the understanding is 
seen gradually to dilate, and stretch itself to a greater 
size ; insomuch that a long and intricate series of rea- 
soning is often taken in with scarce any labour of 
thought ; and not only so, but we can in soilie cases, 
with 2t single glance of our minds, run througn an en- 
tire system of truths,- and extend our view at once to 
all the several links that unite and hold them together. 

Sec. IVw.. Judicious choice of intermediate^ Ideas ano^ 
ther great requisite in this Art» 

When we are furnished with these two preparatory 
qualifications, the next requisite to the discoveiy of 
truth is, a j^udicious choice of intermediate ideas. We 
have seep, in the third part of this treatise, that many 
of our ideas are of such a nature as not to discover 
these several habitudes aad relations by any immediate 

, comparison one with another. In this case, we must 
Jiave recourse to intermediate ideas ; and the great art 
lies in Ending out such as have an oW\o>3i^ ^yA^\^^v< - 

skic cQimcxioa with the ideas w\\o%ti itXixv^tA ^«' ^^^ 
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quire after* For thus it is, that we are furnished with 
known and evident truths, to serve as premises for the 
discovery of such as are unknown* And indeed the 
whole business of invention seems, in a great measure, 
to He in the due assemblage and disposition of these 
preliminary truths. For they not only lead us, step 
by step, to the discovery we are in quest of, but are 
so absolutely necessary in the case, that without them 
it were vain to attempt it ; nothing being mott cer* 
tain, than that unknown propositions can no otherwise 
be traced but by means of some connei^ion they have 
with such as are known. Nay, reason itself, which it 
indeed the art of knowledge, and the faculty by which 
we push on our discoveries ; yet by the very definition 
of it implies no more, than an ability of deducing un- 
known. truths from principles or propositions that are 
already known. Now, although this happy choice of 
intermediate ideas, so as to furnish a due train of pre* 
viou3 propositions, that shall lead us successively from 
one discovery to another, depends in some measure 
upon a natural sagacity and quickness of mind ; it is 
yet certain, from experience, that even here much may 
be ejected by a stubborn application and industry. In 
order to this, it is in the first place necessary, that we 
have an extensive knowledge of things, and some ge« 
neral acquaintance with the whole circle of arts and 
sciences. Wide and extended views add great force 
and penetration to the mind, and enlarge its capacity 
of judging. And if to this we join in the second place, 
a more particular and intimate study of whatever re- 
lates to the subject about which our enquiries are em- 
ployed, we seem to bid fair for success in our attempts. 
For thus we are provided with an ample variety out of 
which to choose our intermediate ideas, and are there- 
fore more likely to discover some among them that will 
furnish out tfic previous propositions necessary in any 
,train of reasoning. 

Sec. Y..., Sagacity and a quickness ttf understanding 
greatly promoted by the study of Algebra* 

It is not, indeed, to be denied, that when ^c \v^ 



\ 



1 



OF LOGIC. 189 

even got all our materials about us, much still depends 
upon a certain dexterity and address, in singling out 
the most proper, and applying them skillfully for the 
discovery of truth.' This is that talent which is known 
by the name of sagacity, and commonly supposed to 
be altogether the gift of natvre. But yet^I think it is 
beyond dispute, that practice, experience, and a watch- 
ful attention to the procedure of our own minds, while 
employed in the exercise of reasoning, are even here of 
very great avail. It is a truth well known to those 
who have made any considerably progress in the study 
of algebra, that an address and skill in managing in- 
tricate questions may be very often obtained, by a care- 
ful iniitation of the best models. For although when we 
first set out about the solution of equations, we are puz- 
zled at, every step, and think we can never enough ad- 
mire the sagacity of those who present us with elegant 
models in that way ; yet by degrees we ourselves ar- 
rive at a great mastery, not only in devising proper 
equations, and, coupling them artfully together, so as 
from the more complicated to derive others that are 
simple ; but also in contriving useful substitutions, to 
ftte our calculations from fractions^ and those iutiic^^ 
cies that arise from surds and irrational quantities; 
Nor is it a small pleasure attending the prosecution of 
' this study, that we thus discern the growing strength 
of our minds, and see ourselves approaching nearer and 
nearer to that sagacity and quickness of understand- 
ing which we see so much admired in others, and were 
at first apt to conclude altogether beyond our reach* 

Sec. Vh,.,,JVhere Art and Management are required 
in the business of invention. 

We have now considered those requisites to inven* 
tion, that have their foundation in the natural talents 
of the mind : and enlarged and comprehensive. under- 
standing, a strong habit of attention, a sagacity and 
quickness in discerning and applying intermediate ideas* 
Let us next take a view of such other hel^^^ ^^ mwtvjj^^ 
mediately depend upon art and m^iiva^emt&TiX.^ -a:^^ ^v« 
the address o£ the mind, in contmius mt%.u'* xoX'wl^^ 
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tate its discoveries, and free it from all unnecessary fa- 
tigue and labour* For we are to observe, that though 
the capacity of the intellect may be greatly enlarged by 
use and exercise, yet still our views are confined within 
certain bounds, beyond which a finite understanding 
cannot reach. And as it often happens, in the inves* 
tigation of truth, especially where it lies at a consider^ 
able distance from first principles, that the number of 
connexions and relations are so great, as not to be 
taken in at once by the most improved understanding; 
it is therefore one great branch of the art of invention, 
to take account of these relations, as they come into 
view, and dispose them in such manner, that they al- 
ways lie open to the inspection of the mind, when dis- 
posed to turn its attention that way. By this means| 
"fnthout perplexing ourselves with too many considera« 
tions at once, we have yet these relations at command, 
when necessary to be taken notice of in the prosecution 
of our discoveries : and the understanding, thus free 
and disengaged, can bend its powers more intensely to« 
wards that particular part of the investigation it is at 
present concerned with. Now in this, according to my 
spprth^n?*!On; r»«s the great art of bwman knowledge ; 
to manage with skill the capacity of the intellect, and 
contrive such helps as may bring the most wide and ex- 
tended objects within the compass of its natural powers. 
When, therefore, -the multitude of relations increase 
very fast upon us, and' grow too unwieldy to be dealt 
with in the lump, we must combine them in different 
classes, and so dispose of the several parts, as that they 
may at all tiflies lie open to the leisurely survey of the 
mind. By this means we avoid perplexity and confu- 
sion, and are enabled to conduct our researches, with- 
out being puzzled with that infinite crowd of particu- 
lars, tiiat frequently fall under our notice in long and 
difficult investigations. For by carr)'ing our attention 
successively from one part to another, we can, upon oc- 
casion, take in the whole ; and knowing also the order 
and dispositidn of the parts, may have recourse to any 
of them at pieasure, when its aid bcc^mt^ Yit.t.^%^^r^ vol 
tJie course of our cnq^oiries* 
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Sec. VII.. ..i^n orderly disposition of great use in 
adapting objects to the capacity of the understanding ; 

First then I sa}r, that an orderly combination of things. 
and classing them together with art and address, brings 
great and otherwise unmanageable objects, upon a level 
with the powers of the mind. We have seen, in the 
first part of this treatise, how by taking numbers in a 
progressive series, and a<fcording to an uniform law of 
composition, the most bulky and formidable collections 
are comprehended with ease, and leave distinct impres- 
sions in the understanding. For the several stages of 
the progression serve as so many steps to the mind, by 
which it ascends gradually to the highest combinations; 
and as it can carry its views from one to another, with 
great case and expedition, it is thence enabled to run 
oyer all the perts separately, and thereby rise to a just 
. conception of the. whole. The same thing happens in 
all our other complex notions, especially when they 
grow very large and complicated ; for then it is that 
we become sensible of the necessity of establishing a 
certain order and gradation in the manner of combining 
the parts. This has been already explained, at some 
length, in the chapter of the composition and resolu« 
tion of our ideas; -where we have traced the gradual 
progress of the mind through all the different ordfers of 
perception, and shown, that the most expeditious way 
of arriving at a just knowledge of the more compound- 
ed notices of the understanding, is by advancing regu- 
larly through all the intermediate steps. Hence it is 
easy to perceive what advantages must arise from a like 
conduct in regard to those several relations and connex- 
ions, upon which the investigation of truth depends* 
For as by this means we are enabled to bring them all 
within the reach of the mind, they can each in their 
turns be made use of upon occasion, and furnish their 
assistance towards the discovery of what we are in quest 
of. Now this is of principal consideration in the business 
pf invention, to have our thoughts so much under com- 
mand, that, in comparing thiugs together, in order to 
discover the result of their mutual couYvexVow^ •a.xA. ^^- 
pendence, slU the several lights that lewd to xV<t cXt-viv^St 
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the iubject we are upon, may lie distinctly open to the 
understanding, so as nothing material shall escape iti 
▼iew : because an oversight of this kind, in summing 
up the account, must not only greatly retard its ad« 
vances, but in many cases check its progress altogether. 

Sec. VlH.**.And enabling us to proceed gradually (od 
with ease in the investigation of Truth. 

But secondly, another advantage arising from this 
orderly disposition, is, that hereby we free the mind 
from all unnecessary fatigue, and leave it to fix its at- 
tention upon any part separately, without perplexingit- 
Belf with the consideration of the whole. Unknown 
truths, as we have already •bserved, are only to be 
traced by means of the relation between them and others 
that are known. When, therefore, these relations be- 
come very numerous, it must needs greatly distract the 
mind, were it to have its attention continually upontbe 
stretch after such a multitude of particulars at once* 
But now, by the method of classing and ordering our 
perceptions above explained, this inconvenience is 
wholly prevented. For a just distribution of things, as 
it ascertains distinctly the place of each, enables us to 
call any of them into view at pleasure, when the present 
consideration^of it becomes necessary. Hence the mini 
proceeding gradually through the several relations of 
its ideas, and marking the results of them at every step, 
can always proportion its enquiries to its strength ; and , 
confining itself to such a number of objects as it can 
take in and manage with ease, sees more distinctly all 
the consequences that arise from comparing them one 
with another. When, therefore, it comes afterwards 
to take a review of these its several advances, as by this 
means the amou|{ of every step of the investigation is 
fairly laid open to. its inspection, by adjusting and put* 
ting these together, indue order and method, it is en* 
abled at last to discern the result of the whole. And 
thus, as before in the composition of our ideas so like- 
wise here in the search and discovery of tiuth, we are 
fain to proceed gradually, and by aperies of successive 
stages. For these arc so many resting places to tb» 
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classing and regulating our perceptions. ■ Sothatherf) 
more than in any other branch of human knowledge, I 
^•e shall have an opportunity of observing, how much 
an orderly disposition of things tends to the ease and 
success of our enquiries, by leaving us to canvass the 
parts separately, and thereby rise to a gradual concep- 
tion of the whole, without entangling our3elves wit& 
too iiiany considerations at once, in any single step of 
the investigation. For it will indeed be found, that a 
dexterity and address, in the use of this last advantage, 
serves to facilitate and promote our discoveries, almost 
beyond iipagination or belief. 

Sfc. X....TA(r method of classing our Perceptions in 

Arithmetic, 
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We have already explained the manner of reducing 
numbers into classes and of distinguishing these clas- 
ses by their several names. And now we are-farthcr 
to observe, that the present method of notation is so 
contrived, as exactly to fall in with this form of num- 
bering. For as in the names of numbers, we rise from 
units to tenSf from te}is to hundreds^ from hundreds to 
thousands J tstc, so likewise in their notation, the same 
figures, in different places, signify these several combi- 
nations. Thus 2 in thi first place, on the right haad 
denotes two units^ in the second place, it expi-esses so 
many tensy in the third hundreds^ in the fourth thou* 
sands. By this means it happens, that when a number 
is written down in figures, as every figure in it expresses 
some distinct combination, and ail combinations toge- 
ther make up the total sum ; so may the several figurei 
.be considered as the constituent parts of the number. 
Thus the number 2436, is evidently, by the very no- 
tation, distinguished into four parts, marked by the 
four figures that serve to express it* For the first de- j 
notes two thousand^ the second^ four hundr^y the third 
thirty or three tens, and the fourth six* These several ' 
part?, though they here appear in a conjoined form, may 
yet be als'> expressed separately thus, 2000, 400, 30, 
and 6, and the amount U exactly tlic same^ 



OP LOGIC. 195 

Sec. XI...*TAe helps thence derived towards an easy 

addition of numbers^ 
This then being the case^ if it is required to £nd a 
number equal to the sum of two others given ; our bu- 
ilness is, to examine separately these given numbers, 
tnd if they appear too large and bulky to be dealt with 
by a single etfort of thought, then, since the very nota- 
tion, distinguishes them into different parts, we must 
content ourselves with considering the parts asunder, 
and finding their sums one after another. For since 
the whole is equal to all its parts, if we find the sums 
of the several parts of which any two numbers consist, 
we certainly fiad the total sum of the two numbers. 
And therefore, these different sums, united and put to- 
gether, according to the established rules of notation 
irillbe the very number we arc ia quest of. Let it be 
proposed for instance, to find a number equal to the 
tnm of these two : 24S6, and 4532. As the finding 
of this by a single effort of thought would be too vio-> 

-lent an exercise for the mind, I consider the figures, 
tcpresenting these numbers, as the parts of which they 
consist, and therefore set myself to discover their sums 
one after another. Thus 2, the first figure on the 
right hand of the one, added to 6, the first figure on 
the right hand of the other, makes 8, which is therefore 

^the sum of these two parts. Again, the sum of 5 
and 3, the two figures or parts in the second place, is 
-likewise - 8. ~ But now as figures in the second place, 
denote not simple units^ but tens ; hence it is plain, 
that 5 and 3 here, signify five tens and three tens^ or 
50 and 30, whose sum therefore must be eight tensor 
80. And here again, I call to mind, that having al- 
ready obtained one figure of the sum, if I place that 
now found invraediately after it, it will thereby stand 
also in the second j/iace, and so really ekpress, as it 
ought to do, eight tens^ or 80. And thus it is hap* 
pily contrived, that though in the addition of the tens^ 
I consider the figures composing them as denoting on- 
ly simple units^ which makes the operatioa e^ucx -^.tsil 
less perplexed ; yet by the place thcVt s>aLm o\i\.'i\TA*Yft.>>c«. 

number found, it ejcpresses the Tca.\ ^mownx ^i x>Bfc ^tX'^ 
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added, taken in their full and complete yalues. The 
same thing happens in summing the hundreds and thou* 
sands ; that is, though the figures expressing these 
combinations, are added together as simple units ; yet 
their sums, standing in the third -and fourth places of 
the number found, thereby really denote the hundreds 
and thousands, and so represent the true value of the 
parts added. 

Sec. "X.!!,,,. Because in the several steps by which it it 
carried on^ the mind is put to little or no fatigue* 

Hence then we have a manifest proof of the great 
advantages derived from an artful method of classing 
eur pcrcepdons. For as the numbers themselves are bj 
this means distinguished into different parts which 
brings them more rejidily within the compass of thevn- 
derstanding ; so by taking these parts separately, the 
operations about numbers are rendered very easy a&d 
simple. And indeed it is particularly worthy our no- 
tice, and though in adding twa very large numbers to- 
gether, the whole process is of sufficient length ; yet 
the several steps by which it is conducted, are managed 
irith incredible dispatch, and scarce any fatigue to the 
miiid. I'his is apparent in the example given above, 
irhcre we see, that in every advance from one part to 
another, nothing more is required than to add together 
the two figures in the like places of the numbers to be 
lummed. But what is yet more wonderful, though in 
the progress of a long operation, the figures rise in their 
▼aluc as we advance, and grow to signify thousands^ 
millions^ billions^ t3*c. yet so happily arc they contriv- 
ed for expressing the different parts of numbers, 
that in every step of the procedure we consider them 
as denoting only simple units, all other deficiencies be- 
ing made up, by the places their suras obtain in the to- 
tal amount. And thus it is so ordered in this admira- 
ble form of notation, tliat however large the numbers 
are that come under examination, they are neverthe- 
less managed with the same ease as the most simple 
and obvious collections ; because in the several ope- 
rations about them, the mind is neither tied do«a to 
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the yleir of too many parts at once, nor entangled with 
any ebnsiide rations regarding the bulk and composition 
- of those parts. 

Sec. Xlll»»%»This farthif Illustrated by an Example 'in 

Multiplication. 

And if these advantages are so very manifest in the 
' -firsjl and simplest rples of arithmetic, much more do they 
discover themselves in those that are intricate and com- 
plex. Let a man endeavour in his thoughts tafind 
the product of two numbers, each consisting- of twen- 
ty or thirty places, and that without considering the 
parts separately ; I believe he will soon be sensible, 
that it is a discovery far beyond the limits of the hu-- 
xnan mind. But now in the progressive meth9d above eic- 
plained, nothing is more simple and easy. For if we take 
the first figure on the right hand of the one number, 

. and by it multiply every figure of the other separately ; 

- these several products, connected according to the esta« 
bUshe(^ laws of notation, must truly represent the total 

. product of this other, by that part of the multiplying 
number. Let us suppose, for instance, the figure iu 
the unit's place of the multiplier to be 3,. and the thrte 
last places of the multiplicand to be 432. Then, 2 

.multiplying 2 produces 4, which therefore is the first 

.part of the product. Again, 2 multiplying Z pro- 
duces 6. ; But now 3 standing in the second place of 
the- multiplicand, denotes it» real value three tensy or 
30, which therefore taken twice, amount to six tensor 
60. And accordingly the figure <S, coming after 4 al- 
ready found, is thereby thrown into the second place 
of the product, and so truly expresses 60, its full and 
adequate value. The same thing happens in multi- 
plying 4, which 'Standing in the place of hundreds^ h.\% 
product by 2 is SOO. But this very sum the figure i, 
produced from 2 and 4, really denotes in the total pro« 
duct. Because coming after 64, the two parts alrea- 
dy fpund, it is thereby determined to the third pl^c^i^ 
where it of course expresses so many hundredsm This 
process, as is evident, may be continued to any length 
ire please ; and'it is remarkable, that in like maiuieF-at 

R 3 
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in additioD, though the value of the figures in the miiU 
tiplicand continually rises upon ut, yet we all along 
proceed with them as simple units ; because the places 
of the several products in the total amount, represcut 
the just result of multiplying the figures together, ac- 
cording to cheirtrue and adequate value • 

Sec. XIV... .0/ the disposition of the several Produeit 

in order to Additionm 

Having* thus obtained the product by the first figare 
of the multiplier, we next take that in the second plaa, 
and proceed with it in the same manner. This second 
operation gives us the effect of that figure, consider- 
cd as a simple digit. But ai it stood in the second 
place, and therefore really denoted so many tens^ hence 
it is plain, that the product now gained must be yet 
multiplied by ten^ in order to express the true product 
sought. This is accordingly done in the operation, 
by placing the first figure of this second product under 
the second figure of the first product. For this, whea 
they come to be added together, has- the same effect 
as annexing a cypher, or multiplying by ten^ as every 
one knows who is in the least acquainted witli the rules 
of arithmetic. In like manner, when we multiply by 
the figure in the third place, as this new product is 
placed still one figure backwards, we" do in effect an- 
nex two cyphers to it, or multiply it by a hundred. 
And tliis -we ought certainly to do ; becaiise having 
considered the multiplying figure as denoting only sim- 
ple units, when it really expressed so many hundreds, 
the first operation gives no more than the hundreth 
part of the true product. The case is the same ia 
multiplying by the fourth or fifth figures, btcause,the 
products still running backwards, we thereby in effect 
annex as many cyphers to them as bring thera up se* 
verally to their respective adequate value. By this 
means it happens, that though the figures of the muU 
tiplier in every advance, denote still higher and higher 
Combinations, yet we all along proceed with them as 
simple digits ; the disposition of the several products 
ia order to addition malung up for all the deficicncits 
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that arise from this way of considering them. When 
in this method of procedure, we have obtained the pro- 
duct of the multiplicand into all the different part»<» 
of the multiplier, by adding these products together wc 
obtain also the total product of the two numbers. For 
since the whole is equal to all its parts, nothing is 
morc-«vident, than that the product of any one num- 
ber into another, must be equal to its product into all 
the parts of that other : and therefore the several par- 
tial products united into one sum, cannot but truly 
represent the real product sought. 

Sec. 'KV»,. •Arithmetical ofierationsy by being carried on 
ina Progressive method^ rendered easy and intelligiblet 

Thus Hve see, that in questions of multiplication 
though the whole process is sometimes sufficiently long 
and tedious, yet the several steps by which it is carried 
on arc all very level to the powers of the understand- 
ing. For from the* account given above it appears, that 
nothing more is required in^any of them than barely to 
multiply one digit by another. But now this easy rule 
of operation is wholly derived from the before-menti- 
oned address^in classing our perceptions. For to this it 
is owing, that the numbers under consideration are dis- 
tinguished into parts, and that the several parts are also 
clearly represented to the mind in the very form of 
notation. Now as these parts have an invariable re- 
lation one to another, and advance in their value by 
an uniform law of progression ; the understanding by 
means of such a link can easily hold them together^ 
and carry its views from stage to stage without per- 
plexity or confusion. Hence it happens, that howe- 
ver large and migbty the numbers are, so far as to ex- 
ceed the immediate grasp of the mind ; yet by run- 
ning gradually through the several combinations of 
which they are made up, we at length comprehend 
them in their full extent. And because it would be 
impossible for the understanding to multiply very large 
numbers one into another, by a simple effort of tho*t ; 
therefore here also it considers tV\t ^tlxX.^ ^^Y^x-kX^VN^^ 
Madytsiking them ia an oxderW scrns^ ^^n'm^rx'^M '^ 
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variety of successive steps. - It is true indeed, in tl* * 
progress of the operation, the several fig^ures rise in their 
value : but this consideration enters not the work it- 
self. For there, as we have already seen, though the 
characters are taken as denoting only simple units, yet 
the order and disposition of the partial products, exhi- 
bits each according to its real amount. Hence in every 
itep, we have only to multiply one digit by another, 
which as it is attended v^ith scarce any difiioulty, the 
If hole process is carried on with wondrous dispatch* 
And thus by a series of easy operations, v.e at length 
rise to discoveries, which in any other- method of pro- 
cedure, would have been found altogether beyond the 
reach of the mind. 

Sec. XVI.... T^<? art of Classing our Perceptions the 
great Mean and Instrument of Invention. 

Since therefore by a due and orderly disposition of 
our ideas, we can bring the most wide .and extended 
objects upon a level with the powers of the linderstand- 
ing: and since by this also we abridge the fatigue and 
labour of the mind, and enable it to carry on its re- 
searches in a progressive method, without which con- 
trivance, almost all the more remote and distant truths 
of the sciences must have lain for ever hid from our 
knowledge ; I think we may venture to affirm, that the 
art of regulating and classing^our perceptions is the 
great mean and instrument of invention. It is for this 
reason that I have endeavoured in so particular k man- 
ner to illustrate it from examples in numbers; because 
we have here not only a perfect model of the art itself, 
but see also in the clearest manner, what' helps it fur- 
nishes towards a ready comprehension of objects, and a 
masterly investigation of truth. Nor let any one find 
fault, as if we had insisted rather too long upon matters 
that are obvious and known to all. For I am apt to 
think, that though very few arc strangers to the re* 
ceived method of notation, and the common rules of 
operation in arithmetic ; yet it is not every one that 
«ets himse|f to consider the address and sagacity that 
ifiay be seca in the contrivance of theax^ or to unravol 
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those principles of investigation, which we have here 
uo clearly deduced from them, ' And this I take to be 
the reason, that we sometimes meet with instances^ of 
men, who though thoroughly versed in the art of in- 

"^ vention ; with regard to some particular branches of 
knowledge; yet If taken out of their usual track, find 
tliemselves immediately at a stand, as if wholly bereft 
of genius and penetration. With such men invention 

. is a mere habit, carried on in a manner purely meelia- 
nical, without any knowledge of the grounds and rea- 
sons upon which the several rules of investigation arc 
founded. Hence they are unfurnished with those gene- 
ral observations, which may be alike usefully applied 
in all sciences, with only some little necessary varia- 
tions, suited to the nature of the subject we are upon. 
And indeed I know of no surer way to arrive at 
a fruitful and ready invention, than by attending care- 
fully to the procedure of our own minds, in the exer- 
cise of this distinguished faculty ; because fronv^tbe 
particular rules relating to any one branch, we are 
often enabled to derive such general remarks, as tend 
to lay open the very foundation and principles of the 
art itself. 

Sec. 'X.Vlh,,, The manner of proceeding in thercsolu* 
tion of Algebraic questi'ons» 

If now we turn our thoughts from arithmetic to ah 
gebra^ here also we shall find, that the gr^at invention 
lies, in so regulating and disposing our notices of 
things, that we may be enabled to proceed gradually in 
the search of truth. For it is the principal aim of thlt 
acience, by exhibiting the several relations of things inii 
kind of symbolical, language, so to represent them to 
the Imagination, as that we may, carry our attention 
from one to another, in any order we please. Hence^ 
however numerous those relations are, yet by taking 
only such a number of them into consideration at oncei 
as is suited to the reach aiid capacity of the under- 
standing, we avoid perplexity and confusion in ojirfc- 
' searches, and never put our faculties too much ^V^^ 
Mkt stretch, so as to loose ourselves Smidat t]*^ 
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plicity of our own thoughts. As therefore in arithrM" 
tic J we rise to a just conception of the gieatest num- 
bers as considering them made up of various progrci- 
sive combinations ; so likewise in algebroj those mani- 
fold relations that often intervene, between knofFQ , 
and unknown quaniities, are clearly represented to the 
mitid, by throwing them into a series of distinct equa- 
tions. And as tlie most difficult questions relating to 
numbers are managed with ease ; because we can take 
the parts or fiT^ures separately, and proceed with them 
one after another-; so also the most intricate problems 
of algebra are in like manner readily unfolded, by ex- 
amining the several equations apart, and unravelling 
them according to certain established rules of opera- 
tion. And here it is well worth our notice, that in 
very complicated problems, producing a great number 
of different equations, it for the most part so happens, 
that everyone of \hem includes a variety of unknown 
quantities« When therefore we come to solve them 
separately, as it would too much distract and entangle 
the mind, to engage in the pursuit of so jnany differ- 
ent <)bjects at once ; our first business is, by artfully 
coupling the several equations together,, or by the va- 
rious ways of multiplication, subtraction, addition, and 
substitution, to derive others from them more simple, 
until at length by such a gradual process we arrive at 
some new equation, with only one unknown quantity* 
This done, we set ourselves to consider the equation 
last found, and having now to do with an object suit- 
ed to the strength and capacity of the mind, easily by 
the established rules of the art, discover the quantity 
sought. In this mannfcr we proceed with all the se- 
veral unknown quantities one after another, and having 
by a series of distinct operations traced them separate- 
ly, the question is thereby completely resolved. 

Sec. XVII I... .Cy those other Artifices which may be 
considered as Subsidiary helps to Invention* 

Hence it appears, that the business of invention, at 
practised in algebra, depends entirely upon the art of 
abridging our thoughts, reducing tht number of pw- 
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ticulars taken under consideration at once to the fewa 
est possible, and establishing that progressive method , 
of investigation, wliich we have already so fully ex- 
plained from examples in arithmetic. I might easily 
show that the same observation holds equally in other 
sciences ; but having already exceeded the bounds I 
at first prescribed to myself in this chapter, shall only 
add, that besides the grand instruments of knowledge 
already mentioned, there are innumerable other artifi- 
ces, arising out of the particular nature of the subject 
we are upon, and which may be considered as 3ubsidi. 
■ary helps to invention. 'Thus in geometry, matiy dc- 
nionstrations of problems and theorems Sire wholly de- 
rived from the construction of the figure made use of, 
and the drawing of lines from one point to another^ 
In like manner in algebra, the devising of proper equa- 
tions from the conditions of the question proposed, and 
Contriving neat expressions for the unknown quanti- 
ties, contribute not a little to the easy solution of pro- 
-blems. And when we have even carried on the inves- 
tigation to some single equation with only one unknown 
quantity ; as that unknown quantity may be various-? 
ly perplexed and entangled with others that are known, 
so as to* require a multiplicity of different operations, 
beforelt can be disengaged, which often involves us in 
long and intricate calculations, and brings surds and 
irraVonal quantities in our way ; algebraists, to pre- 
vent in some measure these inconveniences, and short- 
en as much as possible the process, have fallen upon 
several methods of substitution, which are of great ser- 
vice in very complicated questions. But these and such 
like artifices of invention, cannot be explained at 
length in this short essay. It is enough to have given 
the reader a hint of them, and put him in the way of 
unravelling them himself, when he comes to apply his 
thoughts to those particular branches of knowledge 
whei'e they are severally made use of. 

Sec. 'K.IX,.,.Q/ the great advantages arising from a 
happy Notation or expression of our Thoughts^ 

\[*here is one thing however, that ia a particuiix 
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nanner deserves to be taken notice of| before vre dismiss 
this subject ; and that is the great advantages that 
way redound to science, by a happy notation or 
expression of our thoughts. It is owing entirely to 
this, and the method of denoting the several combina- 
tions of numbers by figures standing in different places, 
that the most complicated operations in arithmetic are 
inauaged with so much ease and despatch* Nor is it leu 
apparent, that the discoveries made by algebra, are 
vrholly to be imputed to that symbolical language made 
use of in it. For by this means we arc enabled to repre- 
sent the relations of Hhings in* the form of equations, 
and by variously proceeding with these equations, to 
trace out tsep by step the several particulars we are in 
qisest of. Add to all this, that by such a notation, the 
eyes and imagination are also made subservient to the 
discovery of truth. For the thoughts of the mind rise 
up and disappear, according as we set ourselves to call 
them into view ; and therefore, without any particular 
method of fixing and ascertaining them as they occur, 
the retrieving thofn again when out of sight, would of« 
ten be no less painful than the very first exercise of de» 
ducing them one from another. When therefore in 
the pursuit of truth we carry our attention forward 
from one part of the investigation to another, as ne- 
vertheless we have frequent occasion to look back upon 
the discoveries already passed through, could the^ be 
no otherwise brought into view, than by the same 
course of thinking in which they were first traced, so 
many different attentions at once must needs greatly 
distract the mind, and be attended with infinite trou- 
ble and fatigue. But now, the method of fixing and 
ascertaining our thoughts by a happy and ^til-chosen 
notation, entirely removes all these obstacles. For 
thus, when we have occasion to run to any former dis^ 
coveriei, as, care is taken all along to delineate thera 
in proper characters, we need only cast our eye upon 
that part of the process where they stand expressed, 
which will lay them at once open to the mind, in their 
true and genuine form. By this means we can at any 
time take a quick and ready survey of our progrcs8|tni 
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rUnnmg over the several conclusions dfl^ady gained, 
we more distinctly what helps they furnish towards the 
obti^imng of those others %t are still in pursuit of. 
Nay further, as the amount of every step of the inves- 
tigation lies fairly before ui, by comparing them vari- 
ously among themselves, and adjusting them one to 
another, we come at length to discern the result of the 
whole, and are enabled to form our several discoveries 
into an uniform and well-connected system of truths, 
which is the great end and aim of all «ur enquiries. 

Sec. XX....i?ec^/)/ti//af/(7n. 

Upon the whole then it appears, that in order to 
proceed succesfully in the exercise of invention, we 
must endeavour as much as possible to enlarge the ca- 
pacity of the blind, by accustoming it to wide and com- 
prehensive views of things : that we muft habituate 
ourselves to a strong and unshaken attention, which 
carefully distinguishes all the circumstances that oome 
in our way, and lets nothin|f material slip its notice : 
in fine, that we must furnish ourselves with an ample 
variety of intermediate ideas, and be much in the exer- 
cise of singling them out and applying them for the 
discovery of truth. These preparatory qualifications 
obtained, what depends upon art lies chiefly in the 
manner of combining our perceptions, and classing 
'them together with address, so As to establish a pro- 
gressive method of investigation. And here it is of 
great importance to contrive>^ proper nptation or ex- 
pression of our thoughts, such a'S may exhibit them ac- 
cording to their real appearance in the mind, and dis- 
tinctly represent their several divisionSj^xlasses, and 
relations. This is clearly seen in the manner of com- 
puting by figures in arithmetic, but more particularly 
in that symbolical language, which hath been hitherto 
so successively appli<id in unravelling of algebraical ' 
problems. Thus furnished, we may at any time set 
abdut the investigation of truth ; and if we take care 
tp note down the sevejal steps of the process^ as tJcss. 
mind advances From one discovery to ^xio\\\tx^ ^>a.Ov\ -socv 
umngement or disposition of our tVio>i^V\\^ t^vv^'^'^\>i'^^'^ 

s 



206 DUNCAN^S ELEMENTS 

what is called^^he method of invention. For thus it is 
plain that we follow the natural procedure of tke under- 
standing, and make the troths we have unravelled to 
succeed one another, according to the order in which 
they present themselves to tiie mind, while employed 
in tracing and finding them out. And here again it well 
deserves oUr notice, that as by this means the whole hi« 
vestigation lies distinctly before us ; so by comparing 
the several st^ps of it among themselves, and observing 
the relation they bear one to another, we arc enabled 
to form our discoveries into a regular system of know- 
ledge, where the truths advanced are duly linked toge- 
ther, and deduced in an orderly series from first princi- 
ples. This other manner of combining our thoughts, 
is distinguished by the name of the method of scienct^ 
which therefore now offers itself to be explained, * 
is accordingly the subject of the ensuing chapter. 

Ciiap. II* 

OF THE METHOD OF SCIENCE. 

Sec. 1^»>. Knowledge as derived from the contemplatittn 
of our ideaSy of a necessary and unchangeable nature ; 

IN order to give the juster idea of the rules peculiar 
to this species of method, and establish them upon 
their proper foundation, it will be necessary to begin 
with settling the meaning of the word science^ and 
showing to ^hat pants of human knowledge that term 
may be most fitly applied. We have already observed, 
in the first chapter of the second book, that there are 
three several ways of coming 'at the knowledge of 
truth. First, by contemplating the ideas in our own 
minds. Secondly, by the information of the senses. 
Thirdly, by tb^ testimony of others. When wc set 
ourselves to consider the ideas in our own minds, wc 
variously compare them togetlJer^in order to judge of 
their agreement or disagreement. Now as all the truths 
deduced in^this way, flow from cett^xTk coivyv^^v^w^ ^x^ji 
rehtionSy discerned between tVic vd.t^LStVtxxi^OLNt^Vww^ 
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as when the same ideas are brought into comparison, 
the same relations must tver and invaribly subsist 
between them ; hence it is plain, that the knowledge 
acquired by the contemplation of our ideas, is of a ne- 
cessary and unchangeable nature. But fanther, as 
these relations between our ideas, are nQt only supposed 
to be real in themselves, but also to be seen and dis- 
cerned by th^ mind ; and-as when we clearly perceive 
a connexion or repugnance be tweeen any two ideas, we 
cannot avoid judging them to agree or disagree accord- 
ingly : it evidently follows, that our knowledge of this 
kind is attended with absolute certainty and conviction, 
insomuch, that It is impossible for us .to withhold our 
assent, or entertain any doubt as to the reality of truths 
so offered to the understanding. The relation of equa- 
lity between the whole and all its parts, is apparent to 
every one who has formed to himself a distinct notion 
of what the words whole and part stand for. No man, 
therefore, who has these two ideas in his mind, can 
possibly doubt of the truth of this proposition, that the 
^vhole is equal to all its parts* For this would be only 
endeavouring to persuade himself, that that was not, 
lybi?hhe plainly and unavoidably perceives to be.. So 
tliat in all cases, where we discern a relation between 
any of our ideas, whether immediately by comparing 
the one with another, or by means of intermediate 
ideas, that lay it open distinctly to the understanding; 
the knowledge thence arising is certain and infallible. 
i say infiillible ; because we not only perceive and own 
the truth of propositions so offered to the mind, but^ 
fcaving at the same time a clear view of the ground on 
ivhich our assent rests,are entirely satisfied within our- 
selves, that we cannot possibly be deceived in this per- 
ception. 

Sec. 11,,,, A sjloivin^ from the information of the stnsesy 
begets undoubted assurancey but excludes not ali^ossi- 
bility of being deceived ; ^ 

This second way of coming at knowl^^S^i ^*^^ . 
means of the senses. From tfeem we rep^^'^^ Xaionn^u- 
on of'tlu: existence of objects without \\Sj o^^^ ^^^ 
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and conjunction of dlfie rent qualities in the same 

ject, and of thp operations of bodies one upon anot 

Thus our eyes tell us, that there is inrthe universe : 

a body as ^we call the sun, our sight and touch, 

light and heat, or at least the power of exciting t 

perceptions in us, co-exist in that body ; and last)} 

Uie same sight we also learn, that £re has the p( 

of dissolving metals, or of reducing wood to chai 

and ashes. But now with regard to this kind of kr 

ledge we are to observe, that though when the otj 

of the body arc rightly disposed and operate in a 

tural way, we never doubt the testimony of oursei 

but from most of the schemes of life upon their" ir 

mation : yet arc not the truths of this class attci 

with that absolute and infallible assulance, which 

longs to those derived from the contemplation of 

own ideas. We find that the senses frequently reprc 

objects as really existing, which yet have no being 

in our own imaginations ; as in dVeams, phren 

and the deliriums of a fever. A disorder too ir 

' organs, makes us often ascribe qualities to bodies 

tirely different from those they appear to posse 

other times* Thus a' man in the jaundice shall f 

every object presented to him yellow ; and in b 

distempers, where the taste is greatly vitiated, 

naturally produces the idea of sweetness, is somel 

attended with a flj^'itt contrary sensation. It is 

these irregularities neither ought, our indeed do 

with considerate men, in any ways tend, to disc 

the testimony of experience. He thatj awake, ii 

senses, and satisfied that his organs operated i 

should take it into his head to douht whether 

would burn, or arsenic poison htm, and ther 

rashly venture upon these objects, would sooi 

convinced of his error, in aTway not much to his li] 

As nevertheless the senses do sometimes iif^pose up 

there is no absolute and infallible security that 

m^y not at others ; therefore the assurance they 

duce, though reasonable, satisfying, and sufficii 

we// ibujided to determine hs lu tYit %^Ntii\ ^^ 

and occurences of tfc> w ycx oi «>kc\x ^ Tx^'t^xt^^ 
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necessarily to exclude all possibility of being deceived 
Hence some men go so far as to maintain, that we ought 
to distrust our senses altogether ; nay, whole sects among 
the ancients, because of this bare possibility, which really 
extends no farther than to matters of experience and 
testimony^ yet established it as a principle, that we ought 
to doubt of every thing. Nor are there wanting philo* 
sophers among the moderns, who, upon the same 
grounds, deny the existence of bodies," and ascribe the 
perceptions excited in us, not to^hp action of external 
matter, but to certain established laws in nature, which 
operate upon us in such manner as toproduce all those 
several effects that seem to flow from the real presence 
of objecjts variously effecting our perception. It is not 
my design here to enter into a particular discussion of 
these. matters : all I. aim. at, is to show, that. the testi- 
mony of the senses, though sufiicipnt to convince sober 
and reasonable men, yet does not so unavoidably extort 
our assent, as to leave no room for suspicion or dis* 
tru$t« 

Sec. llT.»*.As founded upon testimony^ is of a still more 
" certain nature^ thoi^gh in many cases embraced with^ 
cut wavering or distrust. 

The third and last way of coming at trutl* is by the 
report and testimony of others. This regards chiefly 
past facts and transactions, ^hich, having no longer 
any exis;tence, cannot be^ brought within the present 
sphere of •ur observation. . For as these could never 
have fallen under our cognizance, but by the relations 
of such as had sufiicient opportunities of being inform- 
ed ; it is hence apparent, that all our knowledge of 
this kind is wholly founded upon the conveyance of 
testimony. But now, altboughthis in many cases is a 
sufficient ground of assent, so as to produce a ready be* 
li^ in the mind, yet is it liable to still greater objec- 
tions than even the reports of experiencq. Our senses,; 
it is true, on some occasions deceive us, and therefore 
they may possibly on others. But- this ba^e possibility 
creates little or no distrust ; beci^use there are i^TSfA-- 
rules of judgiogi when they op^raU'acQQrding^ Mn^ 

S a 



910 DUNCAN'S ELEMENTS . 

tUTC, and when they are prevented or given op to ea- 
price. It is otherwise in matters of mere human testi- 
mony. For there, besides the Hipposttion that the per- 
sons- themselves may have been deceived, there is a 
farther possibility, that they may have conspired ta 
impose upon others by a false relation. This considera- 
tion has the greater weight, as we frequently meet 
with such instances of disingenuity among men, and 
know it to be their interest in some particular cases, to 
dissemble and misrepresent the truth. It would, never- 
theless, be the height of fblly, to reject all human tes- 
timony without distineticn because of this bare possi- 
bility. Who can doubt whether there ever were in the 
world such conquerors zzAUT^oHdemndyuitus Cesar? 
There is no absolute contradiction, indeed, in suppo- 
sing, that historians may have conspired to deceive us. 
But such an universal concurrence to a falsehood, with- 
out one contradicting voice, is so extremely improba- 
ble, and so very unlike what usually happens in the 
world, that a wise man could as soon persuade himself 
to believe the grossest absurdity, as to admit of a sup- 
position so remote from every appearance of truth. 
Hence the facts of history^ when well attested, are 
readily embraced by the mind.; and though the evidence 
attending them be xSot sujch as produces a neeessary and 
infallible assurance, it is yet abundantly sufficient to 
justify our belief, and leave those without excuse, who 
upon the bare ground of possibility, are for rejecting 
entirely the conveyance of testimony. 

Sec. lY ••••Science belongs entirely to that branch ofknof»* 
ledge which is derived/r^m the e^nttmplation of owr 

Ideas* 

Vpon the whole, theiii it appearr, that absolute 
certainty, such as is attended with unavoidable assent^ 
and excludes all possibiKty of being deceived, is to be 
found only in the contemplation of our own ideas. In 
matters of elcperiente and testimony, men, we see, 
may frame pretences for stispicion and distrust : but in 
tJEiat part of knoivlcdge wVutVixe^T^^ >\sfc \tV^\i»tA ta^l 
#iiri^ij^ none lueh canlnutt f\att» "^^i -w.^ax^^Kift 
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several relations are either iromediately discerned bf 
the mind, or traced by means of immediate ideas, 
^here self-evidence is supposed to adcompany every 
step of the procedure, it is absolutely impossible for a 
man to persuade himself . that that is not, which he 
plainly and necessarily perceives to be. Now it is to 
knomrledge, attended with this last kind of evidence 
alone, that in strictness and propriety of speech we at- 
tribute the name of science. For science implies per- 
ception and discernmebt, what we ourselves see and 
cannot avoid seeing ; and therefore ha^ plaee only iit 
natters of absolute certainty, where the truths ad- 
vanced are either intuitive propositions, or deduced 
from them in a way of strict demonstration. And at 
this kind of certainty is no where to be found, but in 
investigating the relations of our ideas ; hence it i« 
plain, that science^ properly speaking, rpg^rds wholly 
the Irit branch of human knowledge ; that which we 
h^ve said is derived from a contem^atibn of this ideai 
in our own minds. ' ^ 

Sec V •••.Our Knowledge of the retU Existence of 06>» 

jects not Intuitive. 

But here I expect it will be asked, i£ science and tUm 
monstrativn belong only to the consideration of our 
own ideag, what kind of knowledge it is, that we have 
relating to bodies, their powers, properties, and opera- 
tions one upon another \ To this I answer, that we 
have already distinguished it by the name of natural 
or experimental. But that we may see more distinctly 
wherein the difference between scientifical and natural 
knowledge lies, it may not be improper to add the fol- 
lowing observations. When we cast our eyes towards 
the sun, we immediately conclude, that there exists an 
object without us, corresponding to the idea in our 
mtnds. We are^ howetvr, to take notice, that this coo^ 
elusion does not arise from any necessary and unavoid- 
able conne»on discerned, between the appearance of 
the idea in the mind^ and the real t'x\sx:ttA^ <A ^^ 0^« 
je0t without us. Wc all knovf by e'»ptfi!KfkC^^>Xiax\^'%^ 
may be netted^ and th^t too Vv % sct«&fi% K>ti^t>!C>««^ 
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of objects upon our senses, when there are in fact no 
luch objects exUtlng ; as in dreams, and the deliriums 
of a fever« Upon what then is the before-mentioned 
conclusion properly grounded ? Why, evidently upon 
this : that as we are satisfied our organs operate duly, 
and know that every effect must have a cause, nothing 
is more natural than to suppose, that where an idea is 
jcxcited in the mind, some objec.t exists corresponding 
to the idea, which is the cause of that appearance. But 
/ as this conclusion, by what we have seen, is not neces- 
jiary a ad unavoidable, hence there is no intuition in the 
.case, but merely a probable conjecture, or reasonable 
presumptipui grounded upon an i^tuitlye truth* 

Sec. VI.... Absolute Certainty ' in natural Knovfledge 
€onJined to what falls under' our immediate notice. 

Again, when a. piece of gold is dissolved in aqua re* 
giay we see indeed and own the^fiect produced, but can« 
not be said, in strictness ^n^ propriety of speech, to 
have any perception or discernment of it. ■ The .reason 
is, because being unacquainted with the intimate na- 
ture both' of aquaregia^v\6. gold, we cannot, from the 
ideas of them in our minds, deduce why tlie one 
operates upon the other in that particular manner. 
Hence it is, that oar knowledge of the facts, and opera- 
tions of nature extends not with certainty, beyond the 
present instance, or what falls under pUr immediate 
notice ; so that in all our researches relating to them, 
wje must proceed in the way of trial and experiment, 
there being here no general or universal truths, where- 
on to found jf/Vnf/j(ctir/ deductions. ^Because the solu- 
tion of gold in aqua regia holds m one experiment, 
we cannot thence infallibly conclude tliat it will hold 
in another. For not knowing upon what it is, in either 
of t)iese bodies, that the cfiect here mentioned depends 
we have no absolute certainty in any ne.w experiment 
we propose to make, that the objects to be applied one 
to another have that precise texture and constitution 
from which this solution results. Chemists know by 
experiencCf that bodies which go b^ xht s^rcv«. n^mt^ 

9i2d have the lame outwaid apj^iii^A^t) %xt uqx iWv|^^ 
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lio"wever, exactly aflikc in their powers and operations. 
In vain do they often search for those properties in 
one piece of antimony^ Which, on former occasions, 
they may have found in another ; and by tliis means, 
to their no small mortification, find themselves fre- 
quently disappointed, in very costly and promising cx- 
periihents. Nor have we any express and positive as- 
surance, that the very bodies with which we have for- 
merly naade experiments, continue so exactly the same, 
as to Afford the like appearances in any succeeding 
trial. * A thousand changes happen every moment in 
the natural world^^without our having the least know- 
ledge or perception of them. An alteration in our at- 
mosphere, the approach or recess of the sun, his decli- 
nation towards the north or south^ not only vary the 
outward face of things, but occasion many changes in 
the human constitution itself, which we yet perceive 
not when they happen ; nor should ever be sensible of, 
but by the efiTects and consequences resulting from 
them. And whether alterations analogous to these 
may not sometimes be produced in the frame and tex- 
ture of many bodies that surround us, is what we can- 
'not with xettainty determine. Hence, from an expe- 
riments succeeding in one instance, we cannet infal- 
libly argue, that it will succeed in another, even with 
the same body. The thing may indeed be probable, 
and that in the highest degree ; but as there is still a ' 
possibility that some change may have happened to the 
body, unicnown to us, there can be no absolute cer- 
tainty in the case. , , 

Sec. Vll»**,What kind of Kno*ivhdge of Body would 
deserve the name of Science* 

Had we such an intimate acquaintance with the 
structure both of aqua regia and gold, as to be able 
thence to discern why the one so operates upon the 
other as to occasion its dissolution ; insomuch that 
from the ideas of them in our own minds, we could 
clearly deduce, thaj bodies of such «. m^kjt ^-^-^N^^^ ^"^^R' 
to another, must necessarily pttj^wct x\v^ tSsxx Vt^^ 
jnejj t/awed; our kaowlcdgc '^o\x\diX\AT\>a^ w\wV\S.ca\«» 
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and stand upon the foundation cither of intuition or 
demcnstratiov, according as the perception was imme- 
diate, or attained by means of intervening ideas. In 
this case, therefore, having two standard ideas in our 
minds, whose relations we perfectly well know ; wher- 
ever we found objects conformable to these ideas, we 
could then pronounce with certainty, that the applica- 
tion of tl>em one tci another would be attended wit^thc 
above effect : because, whatever is true in idea, is un- 
avoidably so also in reality of things, where things 
exist answerable to these ideas. If it be true in idea, 
that a parellelogram is the double of a triangle, stand- 
ing upon the same base, and between the same parel- 
lels ; the same will b? true of every real triangle and 
parellelogrnm, that exist with the conditions here men- 
tioned. We are like-wise to observe, that the changes 
to whichbodies are daily liable, could produce no con- 
fusion or perplexity in naturSil knowledge, did it stand 
upon the foundation here mentioned. For in such a 
case, 'the powers and properties of objects being dedu- 
ced from the ideas of them in our own minds, would 
no otherwise be applied to things really existing, than 
as these things are found perirCuyCiitfarUJoble to oiif 
ideas« V/hcnt therefore, an alteration happened ia 
any body, as it would by this means difier from that 
standard idea whence its former properties were seen 
to flow, we must of course be sensible, that some suit- 
able change would follow in the properties themselves, 
and. that its powers and operations, in regard of other 
bodies, would not be in all repects the same, 

Scct Yllh,»*Exfierience the only foundation of Natu* 

ral Knowledge. 

But what is still more remarkable, we 'should, upon 
this supposition, be able to determine the mutual ac- 
tion and influence of bodies, without having recourse 
to trial or experiment. Had we, for instance, a perL'ct 
knowledge of the intimate nature and composition of 
an animal body, an4 of that particular poison that is 
infused into it by the bite ef a viper, so as clearly and 
iHistiqtly to discern hovr tbey we adv^xe^ oy«. xo ^\v.rw 
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ther ; we might thence scientifieally deduce, without 
the help of experiments, that the bite of. a viper 
would so unhinge the human fabric, and produce such 
ferments and combustions in it, as must necessarily be 
followed l}y a total extinction of all the vital functions, 
and leave that admirable machine a mere lifeless lump* 
But as such perfect and adequate ideas of objects, and 
their mutual habitudes one to another, are plainly hc^ 
yond the reach of our present faculties ; it were vain for 
us to think of improving natural knowledge by abstract 
reasoning or scienti£cal deductions. Experience is here 
the true and proper foundation of our judgments, nor 
can we by any other means arrive at a discovery of the 
several powf^rs and properties of bodies* How long 
isight a man contemplate the nature of hemlock, exa- 
mine the structure of its piarts in a microscope, and 
torture'and analyse it by all the processes of chemistry, 
before he could pronounce with certainty the effect it 
"will have upon a human body? One single experiment 
lays that open in an instant, which all the wit and in- 
vention ot Men would never of themselves have been 
able to trace. The same holds in all the other parts of 
natural pjiilosophy. Our discoveries relating to electri- 
city, the powers and properties of the load*stone, the 
force of gunpowder, &c. were not gained by reason* 
ing, or the consideration of our abstract ideas, but by 
liieans uf experiments made with the bodies themselves* 
Hence it happened, that while the philosophy of Arts* 
totle prevailed in the schools, which d^alt much in 
metaphysical Rotions, occult qualities, sympathies, an- 
tipathies, and such like words without meaning ; the 
'knowledge gf nature was at a stand: because men pre- 
tended to argue abstractedly about the things of which 
they had no perfect and adequate ideas, whereon to 
ground such a method of reasoning* But now in the 
present age, that we have returned to the way of trial 
and experiment, which is indeed the only true founda- 
tion of natural philosophy; great advances have al- 
ready been made, and the prospect of still greater lies 
befJore ui* 
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Sec. l^^^mBiffcrcnce between Scientifical and Natural 

Kn9tuledge» 

And thus at fength we may sufficiently- understand 
wherein the proper difference lies, between scientifial 
and natural knowledge. In matters of science we argue 
from the ideas in our own minds* sind the connexions 
and relations they have one to another. And as when 
these relations are set clearly and plainly before us, we 
cannot avoid peceiving and owning, them, hence all 
the truths of this class produce absolute certainty in the 
mind, and are attended with a necessary and unavoid- 
able assent* It is otherwise i¥i the case of natural know- 
ledge. Intuition and inward perception have here no 
place. We discern not the powers and properties of 
those objects that surround us, by any view and com- 
parison of the ideas of them one with another, but 
merely by experience, and the impressions they make 
on the senses. But now the reports of sense happening 
in some instances to deceive us, we have no infallible 
assurance that they may not in others; which weakens 
not a little the evidence atten^ing^this kind of know* 
ledge, and leaves room for suspicion anddistrust. Nay, 
what is yet more considerable, as we have no perfect 
and adequate ideas of bodies, representing their inward 
constitution, or laying open the foundation up«n 
which their qualities depend, we can form no universal 
propositions about theni, applicable with certainty in 
all particular instances. Fire, we say, dissolves metals* 
This, though expressed indefinitely, is, however, oiily 
a particularly truth, nor can be extended with absolute 
assurance, beyond the scveraLtrials made. The reason 
is, that being ignorant of the inward frame and com- 
position both of fire and metals ; when objects are offer- 
ed to us under that name, we have therefore no posi- 
tive certainty that they are of the very make and tex- 
ture, requisite to the success of the experiment. The 
thing may indeed be probable in the highest degree ; 
but for want of standard and settled ideas, we can 
never arrive at a clear and absolute perception in the 
case* 
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&c. X.tt.T^tf manner of Reasoning in Natural Know- 

ledge. 
As nevertheless, it is certam that many general con- 
clusions in natunll philosophy are embraced without 
doubt or hesitation ; nay, th^t we form most pf the 
schemes and pursuits of life upon that foundation ; it 
will naturally be asked here, how come we by this assu- 
nlnce ? 1 answer, notscientifically, and in the way of 
strict demonstration, but by analogy, and an induction 
of experiments. We distrnguish fire, for instance, by 
such of its qualities as lie rtiorc immediately open to the 
■Otice of the senses ; aihortg which light and heat are 
the most considerable* Examining still farther into its 
nature, we find it likewise possessed of the power of dts- 
solving metals'. But this new pr'operty.not having any 
necessary connexion that we can trace, with thoscother 
qualities by whicn fire is distiriguiljhed, we caiin'ot there-* 
fore-argue with certainty^ that wherever light and heat, 
fcc. are, the power of dis&olvihg metals co-existt with 
them. Tis not till after»Wc have tried the thing in a 
variety of experiments, arid' fojnd it always to hold, 
that wc begin to presume ther^ may be really some 
such connexion,- tho' ouf views afe too short and imper- 
fect to discover it. Hence we arc led to frame a general 
ctftfdasioqj arguing 'from what- has already- happened, 
to what willliappen again in the like cases iBSomUch 
that where we mleet with all the other properties of fire 
in any body, we have not the least doubty but that upon 
trial, the power above-meritioned will be found to be- 
long to it also. Thifr is called reasdning by anchgy ; 
and it is, as we see, founded entirely upon inductii)n, 
and experiments made with particular objec s ; the 
more precise and accurate otir ideas of these objects are, 
and'tbe ]g;reaterthe va^riety'of experimenty upon lvbir:i 
we build our reasoning, the more certain and undoubt- 
ed Hn\\ the cbtiqlusidns be. ''Tis in this manner we ar- 
rive at all the general truths of natural kn6wledge : as 
thiat the bite of a c'cfrlfain animal ismoi^tal-; that a needle 
touched by a loadstdne points to the nort^h; - that gravi* 
ty belongs universally %o all iKnlies ) s(nd innumerable 
otberji, irbii;/}, chough nDt ca^bk oi'^wVcw ^^mQ\)A.%xv« 

T 
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tion, are nevertheless as readily embraced upon the 
foundation of analogy, as the most obvious and intui- 
tive judgments ; nay, and become fixed and steady priti- 
ciples of action, in all the aims and pursuits of life* 

Sec* XI...«£roiv ^^cn Scicntijical Reasoning may be in* 

traduced inta it. 

And here again it is particularly .rpmarfcable, that 
having ascertained the general properties of things by 
analogy, if we proceed next to establish xhttt 2ls postU' 
lata in philosophy, we can, upon this foundation, -build 
strict and mathematical demonstrations, and thereby 
introduce scicntijical reasoning intQ natural Ig^oiy ledge* 
In this manner, sir Isaac Newton halving jdetehnined the 
laws of gravity by a variety of experimjsntS) and laying 
it down as a principle, that it operates according to 
those laws through the whole system of nature ; has 
thence, in a way of str^t dcmc^nspration, deduced the 
whole theory of the beavcifijy minions* For granting 
once t\i\z p9stuUt^my\\k^\ gF$Lyit;y belongs t^hiver^aUy to 
allbodies) and- that; it acts acpqrding to their.solid, con» 
tent, decreasing with the fli^tance in a given ratio.; 
what sir^Ie^ac ha/s determined in regard to.the:planetaty 
rootionsy follows from the bare consideration of our 
own id^gi^ ; that is, necessar,ily ^sidsci^ntificulfy. Tliu»- 
likewise in optics^ if we lay .it down.ajs a prfnciple^ that 
light is propagated on ^1 ^{^s: in right lineS) and- that 
the rays ,of it ar^ reRectpd and refracted according. to . 
certairf fixed invariable law$<all. which is known. :^.jber 
true by experience ; we can upon thiii.fouiidatien esta- 
blish mathematically, thetheol-y of vision*. Thf» SLaime . 
ha|^ns-in mechanics^h^rosf,(/itics^\^^maticsfy:0%^h£Tz . 
from postulata ascertained by experience,.: the whole 
thpory relating^ to (bes^ branchea -of knowledge- foUowa 
in a way of strict demonstration. . And this 1 take to be • 
the. reason why many parts* of- ..natural iphildsophy arc 
honored with the name of seitnctism Not that they^are 
ultimately founded up9n intuition ;rbut that the several : 
principles pec^Uar to them beting, assumed u pop .the 
foundatioft of experience,- thct theory deduced iVora ., 
r/2e#^priiiciple;^ b efttjiblUhfid by ,s^ient</^a/ ceaaoiuog» 
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^c, XIl....tei still Experience is the ultimate Ground 
- - * ; of our Assent* 

0>uld we ind«ied discern any ficcessary connexion be- 
tween gravity and'the known essential qualities of mat- 
ter, insoraiTch that it' was inseparable from the veryid^a 
^f it ; the whole theory of the planetary motions would 
then be strictly and properly scientiJicaL For seeing, 
from the,notion of gravity, we can demdhstrativcly de- 
termine the laws that bodies will observe in their revo- 
lutions, in any known circumstances ; if the circum- 
stances relating to any system of bodies can be traced, 
and gravity is supposed essential to them, we can theii^ 
from the bare tonsideration of our own ideas, deduce 
all their i^otions and phenomena* Now this is precise- 
ly what sir Isaac has done in regard to our planetary 
system* H« has determined the circumstances of the 
bodies that compose it, in respect of situation, distance, 
magnitude, &c* all which being supposed, if they are 
essentially actuated by gravity, their several revolutions 
and appearances must be equally essentia). But as t}>c 
principle of gravitation cannot be accounted for by tlic 
known qualities of matter, neither can this theory be 
immediately deduced from the idea of body ; and there- 
fore, tho' our reasoning in this part of philosophy be 
truly scienti&cal, yet as the principle upon which that 
reasoning is grounded, is derived from experience, the 
theory itself must needs ultimately rest upon the same 
foundation* And thus even the doctrine of the' pla- 
netary motions, though seemingly established by ma- 
thematicaf reasoning, falls yet, in scrictness and pro- 
priety of speech, under the head of natural knowledge. 
For in this precisely consists.thc difference between 
science^ and what we call the philosophy of nature) that 
the one is grounded ultimately on intuitiony the other 
on experience* As the observation here made holds alike 
in all the other branches of natural philosophy. Into 
which scientijical reasoning has been introduced \ it is 
hence apparent, that they are not iciencesy in the strict 
and proper sense of the word, but only by a certain 
latitude of expression common cnoug\\'\tv^\\\wx%>i.'a.%<t.^* 
WJhil wc huve therefore said abova, te\2.\!\tv^xo\>cwtvcv- 
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possibility of improving natural knowledge, by 8cienti« 
fical deductions, is nor contradicted by any thin^ ad- 
vauced in this section. We there meant deductioni 
grounded ultimately on intuition, and derived from a 
consideration of the abstract ideas of objects in ourowa 
minds ; not kuch as flow from postulata^ assumed upon 
the foundation of experience. For these last, as we have 
already observed, are not truly and.properly scieatifi- 
cal, but have obtained that name merely on account of 
the way of reasoning in which they are collected from 
the said postulata. 

Scc«XIll«.»Ti^c manner of Reasoning in Historical 

Knovfltdge. 

If then absolute and infallible certainty is not to be 
obtained in natural knowledge, much less can we ex- 
pect it in historical. For here 'testimony is the only 
ground of assent ; and therefore the possibility of our 
being deceived, is still greater than in the case of ex- 
perience. Not only he who reports the fact may himself 
Lave formed a wrong judgment; but could we even 
get over this scruple, there i&.still room to suspect, that 
lie may aim at imposing upon us by a false narration. 
In this case, therefore, it is plain, there can be no in- 
tuiti-on or iiiward perception of truth, no strict and ab- 
solute demonstration, and consequently no science. 
There is, however, a way of reasoning even here, that 
begets anentire acquiescence, and leads us to embrace 
without wavering, the facts and reports of history. If, 
for instance, it appears, that the historian vas a man 
of veracity; if he was a compettnt judge of what he 
relates; if he had sufficient opportunities of being in- 
formed; if the book tfiat bears his name was really 
written by him ; if it had been handed down to ui 
vncorrupted ; in fine, if what he relates is probable 
in itself, falls in naturally with the other events of 
that age, and is attested by contemporary writers; 
by these and such like arguments, founded partly on 
criticism, partly on probable conjecture, we judge of 
past transactions ; and though they are not capable of 
Mcnpyical p^oot) yet lu m^u^ c^%t^^twv^t,^x^Sk^^- 
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doubted assurance of them* For as it is absurd to de- 
mand mathematical demonstration in matters of fact, 
because they admit not of that kind of evidence ; it is 
no less so to doubt of their reality, when they are prov- 
ed by the best arguments their nature and quality vrill 
bear. ^ ;. *• 

Sec. XIY .^..Scepticisms necessarily excluded from mat" 

ters of Science ; 

And thus we see, in the several divisions of human 
knowledge, both what is the ground of judging, and 
the manner of reasoning, peculiar to each. In scientif" 
<rc/ knowledge, which regards wholly the abstract ideas 
of the mind, and those relations and connexions they 
have onie with another ; our judgments are grounded 
on intuition^ and the manner of reasoning is by demon" 
stration. In natural knowledge, respecting objects that 
exist without us, their powers, properties, and mutual 
operations j we judge on the foundation of experience 
and reason by induction and analogy. Lastly, in histdrical 
knowledge^ vihich is chiefly conversant about past facts 
and transactions, testimony \s the ground of judgment, 
and the way of reasoning is by criticism and probable 
conjecture.' And now I think we are able eflfectually to 
overthrow that absurd kind oi* scepticism maintained by 
some of the ancients which brings all propositions up- 
on a level, and represents them as equally uncertain. 
What gave the first rise to this doctrine was, taprice 
of certain philosophers, who observing that the reports 
of sense and testimony were in soWie instances deceitful, 
took thence occasion to suppose that they might be so 
likewise in others, and thereupon established it as a 
principle, that we ought to doubt of every thing. But 
even with ypect to this doubting, "We are to observe, 
that it can in fact extend no farther, than to matters of 
experience and testintbny\ being totally and necessarily 
-excluded from ^^r^n^^^ii/ knowledge. Wheh ideas make 
their appearance in the understandihgj^ it is impossible 
for us to doubt of their being there. And when the 
relations of any of ovr ideas are clearly and distinctly 

T % 
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intuition^ or by means of intervening ideas^ wbich Is 
ilemonstrdiion ; it would be in vain for us to endeavour 
to persuade ourselves that that is not, which we plain- 
ly and unavoidably perceive to be. In this case, there- 
fore, we cannot withhold our assent ; truth forces its 
way over all opposition,and breaks in with so much light 
upon the mind, as to beget absolute and mfallible cer- 
tainty. 

Sec. XV,*..Jndto be admitted ^ith raution in fj^ttcrs 

of txperience and testimonym 

Indeed in natural and historical knowledge scepticism 
may have place ; because, as we have said, there is a possi- 
bility of our being deceived. But then it is to be observ.ed, 
that a bare possibility is a very weak ground whereon 
to bottom any philosophical tenet. It is possible, that 
Great Britain may be swallowied up by the sea before 
to-morrow; but I believe no man is on this accountin- 
clined to think that it will be so. It is possible, the 
whole human race may be extinguished the next in- 
stant ; yet this possibility creates no apprehension that 
the thing itself will really happen. In a word, we ought>to 
judge of things by the proofs brought to support them, 
|iot by bare abstrast possibilities ; and when we have 
all the evidence, they are capable of, that alone is suf- 
ficient to convince, though perhaps the contrary ca'imot 
be shown to imply a contradiction. Will any wise and 
considerate man doubt whether there be such a place 
as Africa^ because we cannot prove, by any necessary 
argument, that it is absolutely impossible all the relati- 
ons concerning it should be false ? Strict and rigorous 
demonstrations belong not to history, or the philoso* 
pliy of Nature. The way of reasoning, in these bran- 
ches of knowledge, is by arguments drawn from expe- 
rience and testimony. And when the truth of any pro- 
position is in this manner sufficiently ascertained, inso* 
vuch that it appears with all the evidence it is capable 
•f, and we4iave as great reason to believe that it is, as 
we could possibly have, supposing it were, is not this 
«pon the matter as satisfactory as a demonstration ? It 

nift be oTfaed) ^^4^5.^9 ^^^^^ ^^ ^^J^^^^^ I3er<;e*|}ti(m 
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hi the case ; and therefore our assent. cannot be said 
to be necessary and unavoidable* Mien may in these 
matters be sceptics^ if they please ; and if they are re- 
solved upon it, it is in vain to contend with obstinacy 
and perverseness. I cannot, however, but observe, that 
if they will really act up to their own principles, and 
treat all things in good earnest as uncertain, that ad- 
mit not of strict scientifical proof, their conduct must 
be the very madness of folly. No man can demonstrate 
mathematically, * that poison has not been conveyed 
into his meat or drink. And if he will be so very cau- 
tio«s as not to taste of either, till, he has reached this 
degree of certainty, I know no ot^er remedy for him, 
but that in great gravity and wisdom he must die for 
fear of death* The truth of it is, the most zealous 
patrons ot scepticism^ after all their pretended doubts 
and scruples find it yet convenient to behave, in the se- 
veral occurrences of life, as if they gave entire credit to 
the reports of sense and testiiXiony* They will no more 
venture upon a dose of arsenic, or rush' into the midst of 
a glowing furnace, than if they verily believed death 
would be the consequence* And though in this it must 
be owned they act discreetly, yet have we hence at the 
same time a very convincing a/gument of the absurdity 
of those notions they affect to entertain. In reality, 
can any thing be more ridiculous, than to give into-a 
scheme of thinking, which we find ourselves necessitat- 
ed to contradict in almost every occurrence of life? 
Opinions are not to be taken up out of caprice and fancy, 
but to serve as principles of action, and standing rules 
of behaviour. When they asswer not this main pur* 
pose, they are bnayailing and fruitless, and an obsti- 
nate adherence to them, in spite •£ the repeated admo- 
nitions of expedience, justly deserves to be branded 
for folly* We shall not, therefore, attempt, to multiply 
arguments in a matter so obvious, it sufficiently answer- 
ing our present purpose to have ehown, that doubting 
and uncertainty have no place in scientifical know- 
ledge, and that even in matters of liistory, and the 
facts of nature, and undbtinguishing scepticism would 
hc'mxhQ highest de|;ree abiutd* 
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Sec. HWh.^^Science applicable to the Concerns of Eu* 

man Life* 
But here, perhaps, it will be asked, Why all this 
mighty noise about science, when, even according to 
the present account, it seems to be so very capricious 
and arbitrary a thing ? For seeing it is wholly confined 
to the consideration of our ideas, and we are at liberty 
to frame and combine those ideas at pleasure, this in« 
deed opens a way to castles in the air, of our own 
building, to many chimerical and fanciful systemsi 
which men of warm and lively imaginations love to 
entertain themselves with, but promises little of that 
knowledge which is worth a wise man's regard, and 
respects the great ends and purposes of life. Where is 
the advantage of barely contemplating our ideas, and 
tracing their several habitudes and relations, when it 
is in truth the reality of things that we are chiefly con- 
xerned to know, and those respects they bear to us aad 
one another ? To this I answer : that if indeed our 
ideas no way laegarded things themselves, the know^ 
ledge acquired 6y their means would be of very little 
consequence to humaii life. But since as we have al- 
ready observed, whatever is true in idea, is unavoidably 
so also in the reality of things, where things exist an- 
swerable to these ideas ; it is apparent, that by copy« 
ing our ideas with care from the r^l objects of nature, 
»nd framing then in a conformity to those conjunctures 
and circumstances in which we are most likely to be 
concerned, a way is laid open to discoveries of the 
greatest importance to mankind. For in this case, our 
•several reasoning^ and conclusions, holding no less of 
the objects themselves, than of the ideas by which 
they are represented, may be therefore applied with 
certainty to these objects, as often as they fall under 
our notice, Thus mathematicians, having formed to 
-themselves ideas of cones, cylinders, spheres, prisms, 
'Iec. variously compare them together, examine their 
-several properties, and lay down rules by n^bich tto 
cklctilatc their relative bulk and dimensions. But now 
AS .bodies answering in figure to these icieas come fre« 
queuHy under our obserf^uon^ vrc kv(c \^ xbM wcvm 
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ma opportunity of applying mathematical knowledge ta 
the Common concerns of life ; and by determining 
precisely the quantity of extension in each body, caa 
the better judge how far they will answer the purposes 
we have in view. The same thing happens in politics 
and morality. If we form to ourselves ideas of suCh 
communities, connexions, actions and conjuctures,as do 
or may subsist among mankind ; all our. reasonings and 
conclusions will then respect real life, and serve as 
steady maxims of behaviour in the several circumstances 
to which it is liable. It is not, therefore, enough that 
we set about the consideration of any i^eas at random ; 
we must further take care that those ideas truly regard 
thingt themselves; for although knowledge is always 
certain, when derived from the contemplation of our 
own ideas, yet is it then only useful and worthy our re- 
gard, when it respects ideas taken from the real objects 
of nature, and strictly related to the concerns oi hu- 
man life* 

Sec. XVII...«T/ie method of science b^ginsjufith ascer* 

taming our Ideas ; 

Having thus shown that there is such a thing as 
science^ fixed and ascertained the bounds of it, and 
explained its great use and importance in the affairs 
of mankind'; it now remains that we lay down the 
rules of method peculiar to this branch of know- 
ledge, and give some account of the manner in which 
that certainty and conviction which are inseparable 
from it, may be most naturally and effectually pro- 
duced. Science^ as we have said, regards wholly the 
abstract ideas of ihe mind, and the relations they have 
pne to another. The great secret, therefore, of at- 
taining it lies in 'so managing and conducting our 
thoughts, as that these several relations may be laid 
open to the view of the understanding, and become 
the necessary and unavoidable objects of our percep- 
tion. In order to this we must make it our first care, 
distinctly to frame and settle the ideas about which 
our enquires are to be employed. For as the relations * 
subsisting between them can no oxYitT\^\^t \it^vywfeR.^\ 
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thtn by comparing them one with another-— and ts 
this comparison necessarily supposes that the ideai 
themselves are actually in the mind, and at that very 
time under our immediate inspection— it plainly fol- 
lows, that all science must begin with fixing and ascer* 
taining those ideas* Now jour ideas, as has been al- 
ready observed m the first book, come all very natu- 
rally within the division of simple and complex. Sim* 
pie ideas are excited by actual impressions made upon 
the understanding ; and as they exist under one uni- 
form appearance, without variety or composition, are . 
in no danger of being mistaken, or confounded one 
with another* It is otherwise in our complex concep- 
tions* For these consisting of many simple idels 
joined together, great care must be taken, that we ac- 
quaint ourselves with the true number combined, and 
the order and manner of their connexion* By this 
means alone are these our most intricate notices, kept 
distinct and invariable, insomuch that in all our several 
views of them, they ever have the same appearande, 
and exhibit the same habitudes and respects. Here, 
therefore, properly speaking, the art of knowledge 
begins* For although we find it easy enough to bound 
and settle our ideas, where they consist of but few 
simple perceptions ; yet when they grow to be very 
complicated, it often requires great address and ma- 
nagement to throw them into such views as may pre- 
vent that confusion which is apt to arise from the joint 
consideration of a multiplicity of different objects* 
Hence that' gradation in the composition of our ideas 
which we have explained at large in the last chapter 
of the first bo«k. For as they are by this means form- 
ed into different orders, and these orders arise continu- 
ally one out of another ; the understanding, by taking 
them in a just succession^ gradually mounts to the 
highest conceptions, and can, at any time, with incre- 
dible ease and expedition, bring all their parts disinct* 
ly into view* To know, therefore, the full value of this ^ 
contrivance, we must attentively consider the strict 
conneKion that obtains between the several classes of 
c>iJr perceptions when d\ai^ose.d \tv *\^Oa.?L ^wv^-l^ "S^n^- 
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Yj. ^succeeding order U formed out of those combina* 
nations /that constitute the rank> next beiow it. And- 
as in ^van<}ing from-- one degree to another^ wo are 
always to pr-^ortion the number. of notices united^-to 
the strength .and capacity efthe mind ; it 13 apparent^ 
that, by: such a procedure, the ideas will he thoroughly t 
ascertained in every step, and, however large and- 
bulky, lie yet fairly within our gra'sp* This obvious* - 
ly accounts for that wonderful clearness of apprehen- 
sion, which we often experience within purseTves, even 
in regard to the most complicated conceptions* For 
though the n^ultitude of parts in many cases-be g^eat, 
I may say beyond belief, yet as they have been all: 
previously formed into separate classes, and the clas* 
ses.themselves.distinctly settled in the understanding ; 
we find it easy, by such a series of steps« to rise to any - 
idea) how complex soever, and, with a single glance • 
of thougkt^ to embrace it in its full extent* 

S^c. XVIII*.t.;/fn£/ Communicating them by means of^ 

Definitions* 

. But It is: not enough that we barely form ideas m 
our.oWn minds : we must also contrive a way to ren* 
der them stable and permanent, that, when they disap* 
pear upon calli-ngoffour attention, we may knew- how « 
iq retrieve th^m; again with- certainty* This is best 
d9ne by words ftn^' descriptioAs,^ which serve not only > 
to.Subje'ct t))em to their own review,hut also to lay them : 
open. to. the j)ercepuon of others* And indeed as one 
of the* dBiai)) ends of reducing knowledge into the 
form ofia sjcience'is^ the easy and advantageaus.com- ■■ 
mpnicatioii of :truth:; it ought' always . to be our £Fst - 
care, when we set about unfolding our discoveries, to 
exhibit the several conceptions tp which they -relate, 
in a just and accurate series of definitions* For till w& 
have distinctly, transfe vred our ideas into the under* 
8t;indings of those to ivhom we- address ourselves,* 
and- taught their conneKion with the appropriated • 
sou nds) all pur reasonings will evidently i>e. without' 
efcQt*' li men comprehendi not the true -import of our 
ivod^ind are therefone.lcd by tbftm x&x\itv&^^^xQ»^*4 
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ideas into coroparison, they can never jsure see connes* 
ions and. habitudes that really substt Aot. But iff on 
the contrary, the terms we use, excit^ those very per* 
ceptions in others, which they denote in our own 
minds ; then, as the several relatiotis pcnnted out will 
lie fairly o|)en to view, they must needs be discerned 
with gieat readiness and ease, and stamp the character 
of certainty upon all our deductions* 

Sec« XIX....7%^ names of simple Ideas constitute the 
original and elementary terms of Langua^€m 

Thns we see, that the method of science begins with 
unfolding our ideas, and communicating them by 
means of definitions* And here it is of great impor- 
tance to observe, that there must be in all languages) 
certain original and elementary names, whence our 
descriptions take their first rise, and beyond which we 
cannot trace the meaning and significa^tion of sounds* 
For since our very definitions are made up x>f words^ 
if we suppose not such primitive and fundamental 
terms, into which they all resolve themselves, and 
where they at last necessarily terminate^ it is evi- 
dent there would be no end of explaining. Now it ii 
peculiar to our simple ideas, that they cannot be origi- 
nally excited by words, but must always make their 
first entrance into the understanding by the actual 
operation of objects upon it. When, therefore, in a 
leriesof definitions, we arrive at the names of these 
ideas, 'tis plain we can push our descriptions no far« 
ther^ but are necessitated to suppose, that the percep- 
tions themselves have already found admission into the 
mind. If they have not, definitions avail nothing; nor 
can they any other way be impressed upon us, thaa 
by betaking. ourselves to the- several objects in which 
the power of producing them resides. Hence it ap- 
pears, that the primary articles of speech, into which 
the whole of language may be ultimately- resolvedi 
are no other than the names of simple ideas. These, 
wft see, admit not definitions. It is by experience and 
observation, that we grow acquainted with their mean- 
iiigf aad furnL&ti ourwivc* ycUh. xhc v^tc^^tloat .thef 
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tenre to denote. For finding that those in* whose socU 
ety we live, make use of certain articulate sounds, to 
sqark the various impressions of objects, we too an* 
nex these sounds to the same impressions, and thus 
come to onderstamd the import of their words. This 
way of knowledge takes place, in regard to all our 
iimple ideas ; but in many of those that are complex, as 
they are the mere creatures of the understanding, and 
exist no where out of the mind, there are, of course^ 
no real objects without us, whence they may be ortgi* v 
nally obtained. If, therefore, they could not be com- 
municated by descriptions, we should be left wholly 
without tl# means of transferring fhem into the minds 
of others* But happily it so falls out, that all cots- 
plex conceptions whatsoever may be distinctly exhibit- 
ed in definitions. For as they are no more than differ* 
ent combinations of simple ideas, if these simple ideas 
liave already got admission into the understanding, 
and the names serving to express them are known ; it 
will- be.easy, by describing the order, number, and pe« 
culiar connexion of the notices combined, to raise in 
the mind of another the complex notion resulting from 
them. 

Sec. XX..«.^ Knovfledge of these previously supposed 
in handling any Subject sclent ijicallj. 

Since then it is by simple ideas and their names, 
that we unfold all the other conceptions of the mind ; 
it manifestly follows, that in handling any subject, 
^ictuijicalljj we must always ^suppose those to whom 
we address ourselves, previously furnished by experi* 
ence with these first principles and elements of know- 
ledge. Nor is this by any means an u n reasonable jb^^- 
tulaimm : because the simple ideas that relate to the 
sciences, being few in number, and coming very often 
in our way, it is hardly possible we should be unac- 
quainted with them,.or not have frequently heard their 
names ii^ converse with others. What principal^ de- 
mands our care is, to apply those names aright 'and ac- 
cording to the strict use and pro^pnct^ oi x^^A.Vactv*^'^'^^ 
in which wc write, 'Tis seldom aWo'N^Vt \.o Ocasv^ 

U 
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thd sigDiiiCfttion of wordS) especially. those by -which 
we denote simple ideas. If, however, such a liberty 
should at any time be found necessary, we may st'ili 
make ourselves understood, by roentionin|^the idea on* 
der its common name, and signiiykig its connexion 
with the newly appropriated sound* Indeed it some- 
times happens, that new and unu&ualideas of this kind 
are to be taken under consideration, which, we most 
therefore express by terms of our own invention, in 
this case, as the ideas themselves cannot? be laid open 
by definitions, we refer to the several objects ytrhence 
they may be obtained ; which though it excites not 
the perceptions immediately^., yet sufficieifty answers 
our purpose, by putting men in a way of being-fOrnisb- 
ed with them at pleasure. 

Sec. XXI.... The order and connexion ofourDeJinitionSt 

This foundation being laid, the communicatioB of 
our complex conceptions by definitions becomes both 
easy and certain. ^.For since the ideas themselves are 
formed into different orders, and^ these orders arise con- 
tinually one out of another ; nothing more is required 
on our part, than to observe a like method and grada- 
tion in our descriptions. As, therefore, the first order 
of our compound notions is formed immediately froin 
simple ideas ; so the terms appropriated to this order 
must be defined by the names of these ideas. And as 
the second and all the succeeding orders arise continu- 
ally out of those combinations that constitute the clai« 
sesnext below them, so the definitions' corresponding 
to these different orders. gradually take in the t^rmsby 
which the several inferior .divisions are regularly and 
successively expressed. In such a series of destriptionSf 
it is evident, at first sight, that nothing can be ob- 
scure and unintelligible. For as it begins with the 
names of simple ideas, whose meaning is supposed to 
be known— and as in every order of definitions, such 
terms only occur, as have been previously explained in 
the preceeding distributions— by advancing regularly 
from one to another, we gradually furnish purselvet 
with whateYcr is &eces&9LtYXo^^\^%^^\%xS.\h&r.v.s^^^^i|i^ 
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tion of all that is laid before us. Nor is it a small 
advantage attending this disposition', that the several 
ideas described are hereby excited in the understand- 
ing, in the very order and manner in which they are 
fi-an^ed oy a mind advancing uniformly from simple to 
the most complicated notions. Hence we see distinct- 
ly the various dependence of things, and being put in- 
to that very train of tiiinking which leads directly to 
science and certainty, are drawn insensibly to interest 
ourselves in the pursuit ; insomuch, that while in fact 
we do no more than follow a guide and conductor, we 
- can yet hardly forbear fancying ours^ves engaged iu 
the actual exercise of deducing one part of knowledge 
from another. 

Sec. XXlL.n.Of the immediate and intuitive Relations 

between ou% Ideas* 

When we have thus fixed and ascertained our ideas, 
^nd distinctly exhibited theip iu definitions, we then 
enter upon the important task of tracing their several 
habitudes and relations. In order to thisfwe set about 
comparingthem among themselves, and viewing them 
in all the variety of lights, by which we* can hope to 
arrive at a discovery of their mutual agreement or 
disagreement. And here it happens, that some rela- 
tions forwardly oifer themselves to the notice of the 
understanding, and become the necessary objects of 
perception, upon the very first application of our ideas 
one to another. Those are, therefore, immediately 
owned, and constitute our primary 2Lnd intuitive judg* 
ments, being attended with the highest 41egree'oi evi- 
4ence, and producing absolute certainty in the mind. 
But in mnny cases, the connexion or repugnance be- 
tween our ideas, even when true and real, com6s not 
yet within our immediate \iew, but requires search 
and exHminution to discover it. On this occasion^ we 
have recdurse to intermediate notices, and if by means 
of them we can mubter up a train of evidfent and known 
truths, which, dioposed in a regular scries of argumen- 
tation, lead at ia^t to a conclasvou tijL^\^"ii\w^ \\v«. xOi.*^- 
tioiis wc arc in quest of, tUc ^Tooi \\\eCLQ.t, 'vtS&vj^^X^ 
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called demonstratiBn. Non* as the conviction attending 
demonstration^ is no less necessary and unavoidable than 
that which proceeds from intuition; it evidently fol- 
lows, that whether the relations between our ideas 
are immediately discerned by the mind, or whether 
they are traced by means of intervening perceptions, in 
either case we anive zl science and certainty* Thiif 
however, is particularly to be observed, that the more 
remote and distant respects, being deduced from such 
as are obvious and self-evident, the propositions expres* 
sing these last demand our first notice, and ought to be 
previously established, before we enter upon higher is* 
vestigations. When, therefore, in the method of 
science^ we have finished the business ot definitions ; 
it must be our next care, distinctly to unfold in propo- 
sitions, those immediate ahd intuitive relations, which 
are necessarily seeii and owned by the mind, upon the 
very first comparing of our ideas one with another* These 
propositions have obtained the name of Jirst principles^ 
because, occurring Jirst in the order of knowledge, 
and being manifest of themselves, they suppose not 
TiTif prior truths in the ni^nd, whence they may be evi- 
denced and explained. It is not needful to enlarge 
here upon the necessity of circumspection and care,- in 
settling these piimttive and fundamental perceptions* 
For since the wnole superstructure of our knowledge 
rests ultimately upon them, it is evident at first sight, 
that a mistake in this case must at once overturn and 
annihilate all our future reasonings. But having aU 
ready explained the nature of these prepositions in th< 
second book, unfolded the notion of self-evidence, and 
taught the manner of distinguishing between the truths 
of this class, and those that are demonstrable ; we 
kball, for the present, wave any farther consideration 
of this subject, referring the reader to what is there 
advanced, if he desires fuller information. 

Sec. XXII I.... 0/" the application of Self- evident trutlis 
in demonstrating such as are remote and distant. 

The-first and more immedv2itt xtVaxioiA o€ <»it Ideas 
being thus pointed out, out ive^x>awiJfc^^^^>^^*vcvNt's.>A- 



. OF LOGIC. 355 

gate such as are remote and distant. And here it is 
that we have occasiinf fof intermtdiate notices, and a 
-akiliul application of intuitive' truths* But though 
self-evident propositions be the ultimate foundation of 
our reasoning, we are not, on that account, to imagine, 
that the art of improving knowledge lies in assembliifg, 
at random, a large and comprehensive stock of these. 
^ven ^eneraf principles^ considered by themselves, avail 
but little towards the investigation of truth. They are, 
indeed, useful as media gf certainty, by preserving the 
evidence of our reasonings distinct, which never fail to 
convince, if, being pursued to their source, they are 
found to resolve themselves into, and ultimately termi- 
nate in these principles. But when we set about the 
increase and enlargement of science, far other helps 
are required. For here the whole secret consists, in 
devising and singling out such intermediate ideas, as, 
being compared with those others whose relatix)ns we 
enquire after, may furnish out a train of obvious and 
known truths, serving distinctly to investigate the said 
relations. Euclid, in the first book of the* elementS| 
has demonstrated, that the three inward angles of a 
triangle taken together^ are equal to two right angles* 
The reasoning, by which he establishes that proposition, 
resolves itself into this general principle : things equal 
to one and the same things are equal -fa- one another* 
Will any one, however, pretend to say, that a bare 
consideration of the principlcHitself led him to that dis- 
covery ? the merest novice in mathematics wouM, up- 
on this supposition, be equally qualified for the business 
of invention, with one that had made the greatest pro- 
gress ; inasmuch as these general principles of the 
science are commonly alike known to both. But the 
truth of it is, {iuclid, having found out angles, to 
which the three angles of a triangle, and two right 
angles, being compared, were found severally equal ; 
thereby ascertained the proposition in question, by 
showing it to terminate in the above axiom, though 
perhaps the axiom itself* was never once thought of| 
during the whole course of the investigation^ 

U ft 
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Sec, XXlY»».mReaS(mingy though resolvable into gent' 
ral truths^ rests immediate^ upon particular jelf- 
evident propositions* 

And here it may not be improper to obscrre, that 
though it be. usual in reasoning, when we arrive at any 
particular self-evident proposition, to refer to the gc 
neral axiom under which it is comprehended : yet is 
not this done out of absolute necessity, or for the sake/ 
of any additional confirmation. All intuitive tmthsi 
whether general or particular, standing upon the same 
foundation of immediate perception, ^e necessarily 
embraced for their own sake, and require no mutual 
illustration one from another* When, therefore, ve 
have found, that the three angles of a triangle, and 
two right angles, are severally equal to the^angles form* 
ed by one right line standing upon another, we thence 
immediately discern their equality between themselves, 
independent of the general axiom into which this 
truth may be resolved. Nor do we in reality refer to 
that axiom, by way of evidence and proof; but merely 
to show the coincidence of the example under notice, 
with a previously-established gcneraV principle. The 
same thing happens in all other demonstrations whatso- 
ever, which, terminating thus in particular self-evi- 
dent truths, are therefore of themselves sufficient to 
certainty, and acquire not any new force by being ul- 
timately referred to general maxims. This I mention 
here, to obviate a common prejudice,-whence many are 
led to imagine, that particular intuitive propositions 
derive their evidence from those that are general, as 
being necessarily included rn them. But since they 
both stand upcn the same foundation of certaijnty, 
and are admitted in consequence of immediate percep- 
tion, they have therefore an equal claim to self-evi- 
dence, and cannot be made plainer by any mutuafap- 
peaU 

Sec. XXV, ..•Particular Self-evident propositions s§ 
called hercy in opposition ta general principles m 

As) however^ it is usual in the method of science to 
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lay down certain general principles by way of founda- 
tion for our future reasonings ; some will perhaps ob- 
ject, that this -seems to be a needless precaution, since 
"demonstrations may subsist without them, and comlnonly 
terminate in particular self-evident truths, peculiarly 
Connected with the subject under consideration. In 
order, therefore, to give a distinct idea, of the true de- 
sign of this previous step, we «hall begin with observ- 
ing, that by the particular propositions in which de-^ 
tnonstrations terminate, must not be understood such as 
are so, according to the strict definition of the word, 
or in opposition to universals ; but only confined and«* 
limited truths, when compared with others tHat are 
more generaU Thus the proposition, circles^ equal to . 
one and the same circle^ are equal between themselves^ 
is, in strictness and propriety of speech, universal, be- 
cause the subject is taken in its full extent, and the 
predicate agrees to all the individuals comprehended un- 
der it. We here, notwithstanding, consider it as on- 
ly a particular truth ; because it is of a very limited 
nature, when compared with the general axiom men- 
tioned above ; things equal to one and the somethings 
are equal to one another. For this not only extends to 
all the various species of figures, but takes in every ob- 
ject without exception, that comes under the denomi* 
nation of quantity. 

Sec. 'KKVht^.General , Principles serve^ Jirst^ to Con* 
tract the bottom of our Reasoning. 

This point settled, it will easily appear, that the me- 
thod of premising general principles in the sciences 
answers these two great and valuable purposes. First, 
to contract the bottom of our reasoning, and bring it 
within such bounds as are sufficiently accommodated 
to the capacity of the mind^ Fpr demonstrations be- 
ing carried on by means of intermediate ideas, which 
inust always have some peculiar connexion with the 
matter in hand, ^e particular self-evident propositions 
in which they tl^'minate, are almost as. various as the 
subjects to which they relate. Thus vx uiN^%\\^gfcXv^^ 
tie eji/alit/ of different ob]ecU)^\:vftXYiitx ^xv^^Vi^TNa^--- 
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gleS| circles, squares, &c* the iatuitive truths, on 
Dvbich the proofs rest, always regard the particular spe-. 
cies, and may be therefore multiplied, in infinitum^ as 
well as the species themselves* Butnaw it is remark- 
able, that all these .several truths, numerous as they 
may appear, are yet reducible to this one general prin- 
ciple already pientioped ; things equal to one and the, 
same thing arergual to. one another* The same obser- 
vation will be found to hold in other parts of human 
knowledge ; insomuch that though . the particular 
truths, on which wc bottom our reasonings, are really 
^innumerable ; yet may they be all, without exception, 
resolved into a very few general maxims, and thereby 
brought readily within the compass of the understand- 
ing. When, therefore, we begin with premising these 
general truths, and as we advance in science, take care 
universally to resolve our demonstrations into them ; 
this must needs add -a wonderful clearness and perspi- 
cuity to our reasonings, and by establishing them upon a 
foundation previously admitted, and of whose strength 
and firmness we are abundantly satisfied,. give them that 
irresistahle force and influence, which serves to produce 
absolute .certainty. Nor can we possibly imagine any 
thing more elegant and beautiful, than thus to behold 
knowledge rising from a firm and ^fathomable root, 
bearing its head aloft, and spreading forth into innu- 
merable branches of sciertce ; which, though various- 
ly implicated and entangled, and stretching to a vast 
extent, yet by their union in one common stock, derive 
thence so sure jand . stable ^ support, that all the as- 
saults of cavil and. scepticism are not able to destroy 
or loosen their connexion* 

Sec. XXVII... .iJffcortiify, td ascertain the Justness 0/ 
it with more Ease^ and less Hazard of Miscarriage. 

But, secondly y another purpose served by general 
principles is, that they enable us with le^s fatigue and 
labour and less hazard of miscarriage, to satisfy our- 
selves as to the justness of those reasonings by vphicl| 
science is established. For since demonstrations, when 
pursued to their source) Xftimu^xt i\.H(^^%\xw^'uxi'va\3ki^ 
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intuitive truths, which arc therefore the ultimate foun- 
dation of certainty ; it greatly improves us, to beware, 
that we receive not any propositions under this name, 
until we have distinctly settled them in our own minds, 
and attained a full and clear perception of that sclf-evi* 
dence, on account of which they are admitted without^ 
proof. But now these propositions being many in num* 
ber, and differing according to the nature of the subject 
about which our researches are employed ; it must great* 
ly perplex and retard our reasonings, were we to checlc 
ourselves every time they occur, in order to examine 
them by the rules of first principles. Nor is it a mattei^ 
of slight consideration, that in the heat and hurry of 
demonstrating, while the mind is advancing eagerly 
from one discovery to another, we should be often 
tempted to pass them over hastily, and without that 
attention their importance requires ; which must ex- 
pose us to many errors and mistakes* These inconve- 
niences arc effectually prevented by the method of pre- 
mising general truths : because upon referring particu* 
lar propositions to them, as the connexion is obvious at 
£rst sight, and cannot possibly escape our notice, the 
evidence is discerned to be the very same with that of 
the principles to which they belong. And thus by a 
bare reference, without the trouble o£ particular ex- 
aminations, the grounds of reasoning are ascertained, 
and our demonstrations found ultimately to rest on 
maxims previously established. 

Sec. XXVIII....^ the manner of linking propospiions 
together^ in order to the forming of legitimate demon* 

sir ax ions* 

Having explained the use of general principles, 
shown them to be the great media of certainty, ana 
found, that in order to enlarge the bounds of science, 
we must have recourse to intermediate ideas, as by 
means of them we are furnished with tlie several pre« 
vious truths, of which r^soning consists ; it now re« 
mains, that we enquire in what manner these truths, 
are to be disposed and Vinkci to^^txVt-x^ X.crw^x^'***^^ 
forming of just and legitimate demonstrations* ^ ^\a?*^ 



238 DUNCAN'S ELEMENTS 

fcen alreadyi in the preceding book, that syllogisms^ 
drawn up according to the rules there established^ lead 
to a certain and infallible conclusion, If-thcrefore evi- 
dent and allowed truths are disposed in a syllogistic 
order, so as to offer a regular Conclusion, that conclu- 
sion is necessarily true and valid. And since, in every 
genuine syllogism, if the premises are true, the con- 
' elusion must needs be true ; it manifestly follows, that 
the conclusion already gained, being now a known and 
established truth, may be admitted as one of th^ pre. 
'mises of any succeeding syllogism, and thereby con- 
tribute towards the obtaining a new conclusion. la 
this manner may syllogisms follow one another in 
train, and lead to a successive discovery of truth ; care 
being always taken, that the premises, in every step,, 
are either self-evident propositions, or conclusions pre- 
viously etablished. And indeed the whole art oidemorU' 
St rating lies in this due and orderly combination of 
our syllogisms* For as by this means all the several 
premises made use of are ma>iifestly true, all the se- 
yeral conclusions must be so too, and consequently the 
Ycry last conclusion of the series, wliicli is therefore 
said to be demonstrated. The same order is to be ob- 
served in the disposition of the demonstrations them- 
selves. That is, those propositions are always first to be 
demonstrated, which furnish principles of reasoning in 
others ; it being upon the certainty of the principles 
made use of, that the certainty of the truths deduced, 
from them depends. And since even the different, 
branches and divisions of science Lave a near connex- 
ion among themsdves, insomuch that the khowled^ of 
one is often presupposed in another ; great care must 
be taken to adjust the several parts with an eye to 
this dependence, that those may al>vays come first in 
order, whenibe xYii postulata of demonstration in others, 
are borrowed. 

Sec. XXlX....?rAy the method here explained is called 

the method of science* 

In this way of putting together our thoughts, it is 
evident at £rit si^ht, thai ho>Nftvw iw ^5 S'^xx^ Q^t \^« 
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searches, science and certainty will still attend us. But 
what is particularly elegant and happy ifi the method 
now explained, we hereby see knowledge rising out 
of its first elements, and discern distinctly how those 
elements are combined and interwoven, in order to the 
erecting a goodly structure of truth. Experience fur- 
nishes us with simple ideas and their names which 
are the primary materials of thinking and communU 
cation. JBefinitions teach how to unite and bind these, 
ideas together, so as to form them into complex no- 
tions of various orders and degrees. The general princi" 
pies premised in science exhibt to the understanding 
such intuitive and fundamental truths, as express the 
immediate relations between our ideas, and constitute 
the ultimate ground of certainty. Demonstrations Wnk. 
known and established truths together in such man- 
ner, that they necessarily lead to others which are un- 
known and jremote. In fine, the duly adjusting the se- 
veral brancfies of science, and the demonstrations in 
every branch, lays knowledge so open to the mind,- 
that we see the parts of it growing one out of another^ 
and embrace them with full conviction and assurance. 
Thus are we gradually led from simple^ ideas, through 
all the windings and labyrinths of truth, until we at 
length reach the highest and most exalted discoveries 
of human reason. It is true, the method here laid 
down hath hitherto been observed strictly only among 
mathematicians ; and is therefore by many thought to 
be peculiar to number and magnitude. But it appeari 
evidently from what we have said above, that it ma^ 
~be equally applied in all siich other parts of know- 
ledge as regard the abstract ideas of the mind, and 
t)ie relations subsisting between them* And since^ 
iwiierever it is applied, it necessarily'begets science and 
€ertaintyy we have hence chosen to denominate it the 
method of science^ the better to iatimate its true na- 
ture and extent* 
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